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DEPARTMENT OF THE AIR FORCE
1866 FACILITY CHECKING SQUADRON (AFCC)
SCOTT AIR FORCE BASE. ILLINOIS 62225

W& TE (NAVAIDS Evaluation Section, AV 638-6384) 7 April 1983
sueecT  TRACALS letter 82/66L-347 to amend TRACALS Evaluation Report, 80/66S-244

" See Distribution /

of the Solid State Instrument Landing System (SSILS) at Tinker AFB, Oklahoma, and
produce an amendment to the TRACALS Evaluation Report 80/66S-284. Authority for
this action was HQ AFCC/FFNM (now ATTE) letter dated 27 September 1982
referencing CCD/LGM message 232110Z September 1982. The purpose of the evaluation
was to update the last TRACALS Evaluation Report after a frequency change of the
SSILS and to look at a localizer scalloping problem;J

2, (The results of the ground equipment checks indicated the localizer was operating
within technical order (TO) specifications. The phasing of the course and clearance
systems of both transmitters was optimized prior to the flight evaluation. Analysis of
the localizer facility siting reconfirmed that line of sight coverage of the runway
threshold was limited. The hump in the ground elevation immediately in front of the

antenna array reduces the signal strength in the area of the restriction;rﬁ\msea__f‘li‘gt\xwm,.,
1 begins a

evaluation conducted by the 1866 FCS reconfirms that the on-course si

gradual bend outside the middle marker and becomes scalloped as the aircraft flies
inbound. The severe scalloping on the localizer crosspointer trace results from localizer
signal reflections off the buildings along the east side of the runway. Sideband energy
transmitted from the antenna array strikes the flat vertical surfaces of these buildings
and is reflected at an angle equal to the incident angle. This results in sideband energy
being present where a sideband null should exist on centerline; this is approximately in
the area from one nautical mile beyond the middle marker to touchdown. This energy,
depending on the path length, adds in phase or .ut of phase to the C+SB component to
produce an alternating condition of predominating 90 or 150 hertz, resulting in the
observed scalloping. The terrain conditions amplify the reflection problem. The terrain
immediately in front of the localizer array rises, which causes screening to become a
factor. The Runway 17 threshold is approximately 30 feet below the localizer line of
sight coverage. The terrain is relatively flat in the direction of the buildings that cause
the reflections; therefore, the energy from the reflective surfaces that combines with
the direct energy on course is higher in magnitude than would be the case if the
intervening terrain allowed line of sight coverage of the Runway 17 threshold.
Excursions on the crosspointer trace exceed AFM 55-8 tolerances as can be seen from
Attachment 5. The reflection off of the large hangar doors on building 3102 are most
likely the cause of the localizer alignhment measurements exceeding these tolerances.
Analysis of reflection cancellation methods such as cancellation wires and corrective
"cosmetic" panels indicate the cost of such methods would be greater than their benefits,
especially since the Runway 17 SSILS is a Catagory I system. The restriction "localizer
unusable from middle marker inbound" should remain. As mentioned in the original
report, an approximate 30 percent reduction in the severity of the scalloping can be
accomplished by widening the course width from 3.3 to 5.0 degrees. This non-tailored
course width would be in accordance with AFM 53-8, Change 32, para 217.3206.
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3.  The glide slope was operating within TO specifications, as revealed by the facility
ground equipment checks. The flight evaluation indicated the glide slope met AFM 55-8
flight inspection requirements as a Category I facility. A step, at times, was noted
above path which made determination of a repeatable path width difficult. No
significant glide slope performance deficiencies were detected. A fly down indication
was noted from Point B to threshold. Terrain in the first Fresne! zone is the most likely
cause. The original report provides further discussion of this.

4. Attachments & through 8 of this letter reflect the current changes in equipment
operating conditions due to the frequency change. The SSILS frequency change did not
change any of the narrative of the previous TRACALS Evajuation Report. Please ensure
the contents of this amendment are disseminated to all users of this report within your
unit. This letter should be attached to the previous report for future reference.

7 b =S W
RQBERT B. NICHOLSON, Lt Col, USAF 8 Atchs:
Commander 1. Distribution

2. HQ AFCC/FFNM Itr dated 27 September 1982

3. CCD/LGM msg 232110Z September 1982

4. SSILS Localizer Performance Checklist

5. Localizer Ground Check Record

6. Null Reference SSILS Glide Slope
Performance Checklist

7. Flight Inspection Report-Instrument
Landing System

8. Runway 17 SSILS Localizer Alignment
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MEMRLY 1O
ATTN OF

SusJECTY

DEPARTMENT OF THE AIR FORCE
HEADQUARTERS AIR FORCE COMMUNICATIONS COMMAND
SCOTT AIR FORCE BASE. ILLINOIS 622293

2%

FFNM

Special TRACALS Evaluation,Tinker AFB OK, AN/GRN-29 (CCD/LGM 232110 Sep 82)

1866 FCS/TE

Request you provide a team to support the subject evaluation. Team should
be available to gather and assemble data during the flight check which is
tentatively scheduled for 26 or 27 Sep 82. Data should be gathered which
will allow you to amend Report No. 80/668-244.

FOR THE COMMANDER

Abcchbrd & ijw

RICHARD C. DAVIS, Col, USAF
Director, TRACALS Management
DCS/Air Traffic Services

PROVIDING THE REINS OF COMMAND Atch 2
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INCLAS

“SUTJ: SPZCIAL TRATALS EVALUATION TINKER AFB AN/GRN-29

REDUEST & SPECTAL TRACALS EVALUATINN B* CONCUCTED SURING THE WEEK OF
27 SEP-3 CCT 82 CN THE TINKER AFS AN/GRN-29 YO UPDATE THE CEC 8C
CYALUATION REPORT ANO RESTORE THS SACILITY TO SERVICES. PRESENTLY

THE 1LS 1S QUT OF SERVICE DUEF TO MAINTENANCE CHANGING THE FREGUENCY
TC PROVINE TINKEP AFS WITH DISCRETE FREQUENCIESe THIS LCCALIZER HAS
A RESTRICTION FROM THE MIDDLE “AOKER IN DUE TU SEVERE SCALLOPING.

WS FEEL 1T IMPFRATIVE TC GEY A FRESH LOOK AT THME LOCALIZER TO DETE®-
VINE THE CPEPATIONAL CAPABILITIES AND LIMITATIONS OF THE SYSYEW ay
THE MEW FREZQUENCY AND PURLISH AN UPDATED REPORT FCOR FUTURE REFERENCE.

ThIS CONFIFMS TELECON WITH MR. CONLEY AFCC/FFNe MR. SMITH 1985CS ANC
YRe BAFNES THIS OFFI]CE.
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MONTH A YEAR
$SILS LOCALIZER PERFORMANCE CHECKLIST September 1982
FACILITY LOCATION/RUNWAY CQUIPMENT AND SERIAL NUMSER TECHNICIANS
Tinker AFB Rwy 17 AN/GRN-30 S/N 77007 TSgt Miller
TRANSMITTER NO, 1 TRANSMIT TER NO. 2
cHECK SPECIFICATION REMARKS
N INITIAL FiNAL INITIAL FINAL
i CRS CARRIER PWR L 15W
CRS SIDEBAND PWR W 310mW
CLR CARRIER PWR 3.9V 4w
CLR SIDEBAND POWER 120mW 120mW
COURSE %\ MOOULATION 40
S0Ms % MODULATION 20 20 :
150Hs % NODULA TION 20 20 ‘
CLEARANCE % MOD 40 40 :
S0Ms % MODUL ATION 20 20 I
150Ms % MODULATION ;
CRS PWR SUPPLY ) (METER INDICATIO| i
Q$ OC OUT 0,78 TO 3.8A 1.4 2.7
4 0c ouY 0.78 T0 3,84 1. 2.7
oc out 26,8 TG 29,8 V 29.0 29.0
PRE REG 30 YO WV 0
CRS PWR SUPPLY 2 X 3
Q% DC OUT 0.78 TO 3.8A 1.7
Q10 DC OUT 0,78 TO 3.8A 1.6 9
oc ouT 26.5 TO 29.8V 29.0 _29.0
PRE REG 30 7O 38V
CRS XMTR
0SC TUNE 0.5 MIN 1, 1.
EXCTR OUTPUT 0.85 TO 3.0 1.25 1,95
| Gse PA 1.0 Y0 3.28 2,3 2.5
$80 PA 0.75 7O 1.98 1.3 1.0
CS® PWR OUT 0.50 TO 2.0 1.75 1.8
oc IN 2270 5.8X 10 27.0 27.5
oC IN 1.0 70 6.7 4.6 4,
$80 PWROUT 0.8 7O 2.5 1.1
CLR PWR SUPPLY | R R &
Q8 0OC OUT 0.78 TO 3.5A 1.2
QeocCouT 0.78 TO 3.5A 1.2
pCouT 26.5 TO 29.5V 29.0
PRE REG 30 7O 38
CLR PWR SUPPLY 2 S
Q9 DC OUT 0.78 7O 3.84 1.7 2.9
Q10 bC OUT 0.78 TO 3.9A 1.7 2.3
oc ouT 26.8 TO 29.3V 29.0 29.40
PRE REG 2 0 3 37
CLR XMTR 3 R
* | osc Tune 0.5 MIN 1. 1.5
* . { excraourtPur 0.88 TO 3.0 1.95 1.9
Ep. 1.0 YO 3.28 | 1.4
| as0.Pa_ 0.9 1O 3.0 1. 1.1
C$8 PWR OUT 0.20 7O 1.98 0.75 0.75 )
DC IN 2.2v0 5.8x10) 28.0 27.01
oc 1N 1.0 10 8.7 3, 1.2
$80 PWR OUT 0.20 Yo 2.8 0.75 0.85
REMARKS
‘ Pape 1 of 8
1 % APCC 1 5157 one rime Atch 4




TRANSMITTER NO. ¢

TRANSMITTER NO. 2

CRS ALARM LIMITS

S

CHECK SPECIFICATION INITLAL INITIAL FINAL REMARKS
CRS MONITOR ! RS 3
“YEST DDM 0.500 1 0.02
COURSE DOM 0.000 ¢ 0.011 .005
WIDTH DOM 5.141 TO 0.178 .156
RF LEVEL 100.0 ¢ 10.0 100.0
x MOD LAST FC ¢ 4.0%
10% MOD 003.0 + 2.0
CRS MONITOR 2 N R S R
TEST DOM 0.800 ¢ 0.02 .503 . 504
COURSE DOM 0.000 ¢ 0.011 . 006 .005
WIDTH DDM 0.141 TO 0.178 .155 .155
AF LEVEL 100.0 ¢ 10.0 101. 100.7
T MOD LAST FC ¢t 4.0% 41.4% 41.7%
D% MOD 008.0 ¢ 2.0
CLR MONITOR 1 SN SR
TEST DOM 0,800 £ 0.02 498 .498
COURSE DOM 0.000 ¢ 0.026 .000 000
WIDTH DOM 0.129 YO 0.181 .157 .155
RF LEVEL 100.0 £ 10.0 101.2 101.7
| % moD LAST FC 2 4.0% 41.9% 43,47
1D % MOD 008.0 ¢ 2.0
FREQ SEP 9.52 1.0
CLR MONITOR 2 S
TEST OOM 0.500 ¢ 0.02 .502 .50
COURSE DOM 0.000 ¢ 0,026 007 005
WIDTH DOM 0.129 7O 0.181 157 156
RF LEVEL 100.0 ¢ 10.0 101.9 102.5
% MOO LAST FC ¢ 4.0% 42 .47 43 . 9%
JD_% MOD 008.0 ¢ 2.0
FREQ SEP 9.82 1.0

COURSE MONITOR MONITOR MONITOR 2
1D % MOD LOWER 003.02 0.8
UPPER 10.40 £ 3.0
% MOD LOWER 004.0 BELOW NORMAL
UPPER 004.0 ABOVE NORMAL
AF LEVEL LOWER SEE NOYE #?
WIOTH DDOM LOWER Q.14 ¢ 0,002
UPPER 0.178 ¢ 0.002
COURSE DOM
UPPER 0.011 2 0,004
TEST ODM LOWER 0.42¢ ¢ 0.0
UPPER 0.587 ¢ 0.09
CLR ALARM LIMITS % N 3
FREQ SEP LOWER 8.000 ¢t 0.2
UPPER 1400 ¢ 0.2
10 % MOD LOWER 003.0 ¢ 0.8
UPPER 010.4¢ 3.0
% MOO LOWER 4.0 BELOW NORMAL
UPPER, -~ 4.0 ABOVE NORMAL
RF LEVEL LOWER SEE NOTE M
WIOTH ODM LOWER 0.129 ¢ 0.002
UPPER 0.181 £ 0,002
COURSE OOM
UMPER ] 0.026 ¢ 0.004
YESY ODM LOWER D.438 ¢ 0.03
UPPER 0.887 ¢t 0.03
NOTER '. REFERENCE READINGS MAY VARY AS PER PACILITY, CHECK TO 31R4=2CRN3I0-2, Page 2 of 8 4
Atch 4
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et
FAR FIELD TRANSMITTER NO. 1 TRANSMITTER NO. 2

MONITOR } TESTS SPECIFICATION INITIAL FINAL INITIAL FINAL Remans
DOM 0.000 ¢ 0.00% 004/150 ] ]
DOM AL ARM 0,011 ¢ 0.004 .011 ] ]
[ s uop 40.0 ¢ 10.0 43.0 o
A MOD ALARM 20.0 ¢ 1.0 %Q‘&Q
PAR FIELD
t MONITOR 2 TESTS | i : S
' oo 0.000 + 0,008 005/150Q s |
DOM ALARM 0.011 ¢ 0,004 .011 ¥
% MOp 40.0 ¢+ 10.0 46 . 0 - T/
MOD ALARM 20.0 ¢ 1.0 2

3 X SRR
R

53
SUBSYSTEM MEASUREMENTS .
TRANSMITTER NO. 1 TRANSM!TTER NO. 2

CHECK SPECIFICATION

NITIA
SRR 02

CARRIER FREQUENCY g XN
COURSE 0.002% T

-~ 4
CLEARANCE 0.002% l

MODULATION BALANCE
CENTERLINE 000 I 0

COURSE

CLEARANCE NEARFIELD 30°
PHASING A S
COURSE 150Ms FARFIELD 3° .006/150
COURSE _ 90Hz .020/150 018/15
CLEARANCE  130Hsx NEARFIELD 30° . 018/150 0241
CLEARANCE __ 90Hs .012/790 .016/
COURSE IN-LINE
CLEARANCE IN-LINE

P

o

DISTANCE TO COURSE
FARFIELD
PHASING POINT
_ANTENNA VSWR R RS
CHECK SPECIFICATION de VSWR CHECK SPECIFICATION a8 VSWR
L > 20.85d8/<1.2:1 "
2L 2R
3L r
a“ R
sL s”
F_N- SR
7 m 3
REMARKS

el
S

SRR R
SEAE BRI

Page 3 of 8
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Measurements indicated on this page

were spot checked but not recorded.

DISTRIBU TION UNIT CHECKS ED
COURSE DU C+$B 5 o3 SRR
AMPLITUDES e e
CHECK SPECIFICATION MEAS CHECK MEAS CHECK BAL MEAS
nun 0.147 « 0.173 7R(I16) TR £0.010 B
oL L8 0.147 - 0.173 SRIJ15! 6L ~6R ____;“ s0.000 |
wun 0.483 ~ 0,530 SREIV4) SL-SR +0.030 .
“wie REF ¢ 0.030 AR1J13) 0.491 P 10,030 |
) 0.687 - 0.97 IRU +0.040 B
Y 0.920 - 1.080 2ZRUN) 10.060
1LY 0.821 = 0.964 1R +0.054
COURSE DU C+$8 SR
SIGNAL PHASE 3
GHECK NOMINAL MEAS ERROR CHECK NOMINAL MEAS ERROR _ | REMARKS
709 v82 TRIITE) )
oL (s +82 SRIJIS) ° - ) R
) +82 h SRUST) o
(6 +82 AR1ITY) o i
WL +82 RLN 0
& +82 2R(J0) 0 —_—
e +82 1RUM o
COURSE DU $80 o
AMPLITUDES 3
CHECK SPECIFICATION CHECK MEAS
LUl 0.330 - 0.404 TRUNE R | sooz | ‘
sLli8) 0.443 - 0.599 SRS 6L ~6R 10.018
s LN 0.818 - 0.960 SRUJ14) L ~5R +0.029
“wise REF + 0.033 e 1.000 AL -4R 20.033
LS 0,940 - 1.060 3RWI L3R :0.033
2L08 0.614 = 0,720 2RUJ8) 2L «2R +0.022
1L 0.204 - 0.280 IR(I7) IL-IR +0.014
COURSE DU s80
SIGNAL PHASE R
CHECK NOMINAL MEAS ERROR CHECK NOMINAL REMARKS
L1491 ~98 7RIS16) 0
118 <98 SRIJIS) 0 .
| sun ~98 SR1J14) 0
aLid6l -98 AR o
WS ~98 3R19) 0
2Ly «98 2rU8) 0
| T 98 1RWT! 0
COURSE S :
PHASE i RROR : :
CHECK Cs8 EZRR $80 ER OIFF CHECK Cs® ERA $80 ER DIFF REMARKS
7L19) TRIIE)
oL (J8) SRIJ1S)
sL(J7) SR(J1&) T
“wise AR(J13)
) IR1I9)
P 2R J8)
TR 1RTI
SPREAD
REMARKS

Page 4 of 8
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CLR DU C+SB AMPLITUDES |

DISTRIBUTION UNIT CHEC

R

e

—CuEcKk

X

e

KS (CONTINUED)

CHECK SPECIFICATION weas | MEAS ] CHECK BAL MEAS
nus 0.184 - 0.216 RO woIR £0.012
) REF : 0.060 B 1ROITH Tfooe 1L-1R +0.080 T
CLR C+$8 SIGNAL PHASE '
CHECK NOMINAL MEAS ERROR CHECKX NOMINAL MEAS ERROR REMARKS
WS +8
) ..z el T
CLR DU SBO AMPLITUDES
CHECK SPECIFICATION CHECK Y ow ] i
WS 0.121 = 0.157 3RS L-3R +0.00%
2 0.306 - 0.360 2R0J8) T 2oz wnt_b_.;o_"
IRFE REF 10.033 R T T o |

NOMINAL

CLR PHASE ERROR

CLR SBO S|%NAL P
CHECK NOMINAL MEAS ERROR CHECK
Lus -98 RO
Ly e -98 ’
1L ~98

CHEZ®

REMARKS

ANTENNA NULLS

CHECK cs8 ERR $80 ERR Cs8 ERR SBI {RR HFF
L 3L 3R(J9 I T
L8 . _2RUG) ) B j’ .o
LU 1RLLT)
SPREAD

INITIAL

INITIAL

RECOMBINING UNIT NULLS

PAIR SPECIFICATION FINAL SPECIFICATION FINAL
1 10° at the amefield e pts. 2"/150 S o 0
2 2"/15 6 o 2"'/90
3 o _ 0 7 L 4790
4 ) 0 COMP 0

PAIR SPECIFICATIO%“ INITIAL PAIR SPECIFICATION INITIAL
o 2T P A
1 CLR ¢ 0.020/CRS ¢ 0.006 . S CR8 ¢+ 0.006 ]
2 CRS ¢+ 0.003 6 RS + 0.006
) 3 GRS : 0.003 7 g ¢ 0.006 001/15
4 GRS * 0.006
CABLING PHASE SHIFTS
ANTENNA FEEDLINES MONITOR RETURN
CHECK INITIAL FINAL CHECK INITIAL FINAL
by n _
6L oL _ N
5L o sL .
@ AL i
3L L 1
2L 2L L
SO e
1 %  _ w e
1R ) _ ‘R
— - b e e e 4
2R 2R
3R - - e 3R e e ]
4" AR
SR SR
&R
§R O I |
R —_ .} R —_—— - -4 B GRS —
REMARKS
Page 5 of 8
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DISTRIBUTION UNIT CHECKS (CONTINUED)

PHASE AT ANTENNA
INPUT (COURSE)

ANTENNA c+sB seo ANTENNA | Ci58 I  sec ~ _ REMARKS
7" REF (09 REF (0 R | I
| o SR ]
L 5R T T
S G S y ]
[ 4R |
SRS S S — ]
3L 3R
]
2L 2R
. | — S
T

1

PHASE AT ANTENNA
INPUT (CLEARANCE)

ANTENNA

WIDTH MONITOR INDICATION
IN QUADRATURE

ANTENNA c+s8 580 c+s58 REMAR‘(S. '
L REF (09 REF (0°) IR - B ———
2L - 2R - - —_— e
w R B - I B "F
13':4';3"32:::525 TRANSMITTER NO. ! TRANSMITTER NO. 2 REMARKS
COURSE MON #1 COURSE DDM ‘002/ 150 LOOZILSO -
COURSE MON #1 WIDTH ODM .006[150 o '005/150 e
COURSE MON #2 COU‘RSE DOM o QQZ {15_0__>‘-_._~ . QOZ/],SO - - _- : *i'-—————i
éQURSE MON #2 Wil “H DDM ‘006/ 150 T ——J
CLEAR MON #! COURSE DDM . 001/90 . 001-15-01 90—4»___ — -
CLEAR MON %1 WIDTH DOM -003/90 .004/90 - R ——
CLEAR MON 22 COURSE DOM . 001/90 ) 000 ——— e — e
CLEAR MON #2 WIDTH DDM 005/90 0_07L90

c 21 __WIDTH DOM .005/150 .005/150
COURSE MON #2__ WIDTH DDM .006/150 .005/150
CLEAR MON 71 WiDTH DDM .019/9G .018/90
CLEARMON #2 _ WIDTH DDM .021/90 020/90

MONITOR COMBINING
NETWORK IN NORMAL

COURSE WiDTH DDM

CLEAR WIDTH DOM

MONITOR COMBINING
NETWORK IN QUADRATURE

COURSE WIDTH DDM

CLEAR WIDTH DDM

REMARKS

Page 6 of 8

Atch &4




PG URNpr AU PPVt

RECORD OF PLIGHT EVALUATION

AIRBORNE MEASUREMENT

CON FIGU RATION INDICATION TX 1 BETY
COURSE C+$8 POWER
AIRBORNE MEASUREMEN T ) T
POWER RATIO CLEARANCE C+S8 POWER T T T
AIRBORNE MEASUREMENT
e e e — - - - [ |
de DIFFERENCE !
.
OIAL INDICATION 4 - - _Z_Q 2 4 - 20.2 —
COURSE MODULATION MONITOR READING 41.1 41,
AIRBORNE MEASUREMENT 20.2 20 2
DIAL INDICATION 5
MODULATION BALANCE 0 e R —2.0
AIRBORNE MEASUREMENTY 0 | 0
DIAL INDICATION '
— e ]
CLEARANCE MODULATION MON{TOR READING !
AIRBORNE MEASUREMENT N T - . —
DIAL INDICATION
MODULATION BALANCE — e B
AIRBORNE MEASJREMENT ‘
DIAL INDICATION o
S chlovundihhhoticf )OO ———— —_—
CLEARANCE WIDTH SBO POWER ,
Skt U L S

COURSE NORMAL WIDTH

DIAL INDICATION

SB0 POWER

MONITOR READING

AIRBORNE MEASUREMENT

MONITOR ALARMS

DIAL INDICATION

COURSE WIDE 60 POWER 260mw 260”_—_—1"

MONITOR READING i 141 _ L N ]
AIRBORNE MEASUREMENT 3.8 3.6
COURSE DIAL INDICATION N/A N/A
COURSE $80 POWER 390w
COURSE MONITOR READING 175 175

COURSE NARROW CLEARANCE WIDE CLEARANCE DIAL INDICATION N/A "N/A
CLEARANGE SBO POWER ___100mW o
CLEARANCE MONITOR READING .129 126
AIRGORNE MEASUREMENT 2.9 3.0

COURSE ADVANCE ALARM

| SIDEBAND PHASER NORMAL

SIDEBAND PHASER ALARM

MONITOR READING

——— e e

AIRGORNE MEASUREMENT

COURSE RETARD ALARM

SIDEBAND PHASER NORMAL

SIDEBAND PHASER AL ARM

MONITOR READING

AIRBORNE MEASUREMENT

CLEARANCE ADVANCE ALARM

SIDEBAND PHASER NORMAL

SIDEBAND PHASER ALARM

MONITOR READING

AIRBORNE MEASUREMENT

CLEARANCE RETARD ALARM

SIDEBAND PHASER NORMAL

SIDEBAND PHASER ALARM

MONITOR READING

AIRBORNE MEASUREMENT

REMARKS

Page 7 of 8
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CONFIGURATION

ABLE DISTANCE

CLEARANCE POWER

4W 4W

CLEARANCE CARRIER NORMAL P MONITOR READING 153 153
CLEARANCE POWER 3.2W 3.2W

CLEARANCE RF ALARM _RF MONITOR READING 89.5 90.0

COURSE CARRIER NORMAL ‘Mﬁ_'"—— T/ l sw “_—'_"ls_g—’_*
RF MONITOR READING .155

COURSE RF ALARM

FINAL ALIGNMENT

MODULATION BALANCE CONTROL

| _COURSE POWER 12W
RF MONITOR READING
_
DIAL INDICA TION 5.0 5,0
MONITOR READING .007/150

AIRBORNE MEASUREMENT

ALIGNMENT MONITOR AL ARM SIS AT A
DIAL INDICATION 6.7 o

% W3 MONITOR READING . .011 .011
AIRBORNE MEASUREMENT
DIAL INDICATION 4.6

150 H3 MONITOR READING L0011 011

AIRBORNE MEASUREMENT

REMARKS




LOCALIZER GROUND CHECX RECORD

FACILITY LOCATION/AUNWAY

EQUIPMENT SERIAL NO

YEAR

Ao o — vty e r s b

Tinker AFB Rwy 17 77007 1982
DAYE 29 Sept
FUNCTION c;:.;:):rvs COURSE ONLY CLEQ:‘L':CE COURSE QUAD cn.zao:;nce WORST CASE Co:,',';;fu
XMTR NO. 1 2 1 2 1 2 1 2 1 2 t 2 : 1 2
- -
:: . __”_;*JBQPJBS.‘
o .375..3804
N EE) T 520 .43
'S R 1420 ,42
10 ! o ! |
3 8 . ..380! .39
vl 7 1 .390, 400
z s
N - '
: 4 ! - ‘
: [ ‘ IO
Q 2 IR : .180[ ._1
s we ; .145] 150
b 1 X ~,090, .0
x 0 ‘. +.006; .006
T . 150. 150
e 1 i . .100: .100
o WP . .155 .155
w [ 2 —.190; .190
i : 1.290: .28
° | 4 . l 380 3
5 { . ,.420, .400
6 .420: .420
7 i 4101 .410
) | . .400. .380
9 L .390_.355
~ 10 i .400. .390
§ [ . 420 .420
) : ! 420 .43
28 . .405: .420
30 380} 38
35 | .400{ .40
REMARKS
Atch 5 aem




NULL REFERENCE SSILS GLIDE SLOPE PERFORMANCE CHECKLIST

MONTH AND YVEAR

September 1982

FACILITY LOCATION/RUNWAY

EQUIPMENT AND SERIAL NUMBER

TECHNICIANS

=

CRS PWR SUPPLY 1

D
5 (e SRR

Tinker AFB RWY 17 AN/GRN-31 TSgt Miller
TRANSMITTER NO. 1 TRANSMITTER NO. 2
CHECK SPECIFICATION INITIAL FiInNAL INITHAL FINAL REMARKS

CARRIER PWR v w

SIDEBAND PWR 31lmW 3lmW )

COURSE & MODUL A TION 80.6 79.2

90Hz % MODULATION 40.3 39.7

150Mz % MODULATION 40.3

(MEYER INDICATION)

39.5

Qs DG OyT 0.78 TO 3.5A 1.4
Q4 OC OouT 0.75 TO 3.5A 1.5
DC OuT .._ 26.5 TO 29.5 V 28.0 B
PRE REG
CRS PWR SUPPLY 2
Q9 DC OUT 0.78 TO 3.5 A
Q¥ ocovy 1 . —
Q10 0C OUT Q75 7O 3.5 A .
oc out 26.5 TO 29.5 N -
PRE REG 30 TO 38 V
CRS XMTR
XTAL DRIVE 0.5 MiN 1.45 1.45
TRIPLER INPUT 0.2 1038 3.75 2.90
EXCTR OUTPUT 057030 . 1.80 1.85
EXCTR ALT 0.7 ¥0 2.0 2.30 2.90
$80 DRIVER 0.2 7O 0.59 0.35 0.33 o
Jcssomver | osesTOM50 0.70 4 0.70
s PwR OyT | osoroszse | 2.10 2.35 B
DC IN ~ 22 10 38 b 26,5 27.0
oc N ) 1ovoso | 1.80 - 1.80
SBO PWROUT 0.50 TO 4.0 1.60 1.95

CRS MONITOR 1

TEST DOM . 0.500 + 0.020 .496 . 496

PATH (Int mon) 0.000 ¢+ 0,050 .006/150 003/1s50l .

PATH (Near lield) 0.000+0.0s¢ | .007/90 .010/90l
.m@, e o OIS OPTIMUM L _.168 . .173 | .

RFLEVEL  _{ 1wo:so 4 102.4 4

~MoD )

CRS MONITOR 2

TEST DDM_ ool oso0s0020 |}  .501 ¢ | _ .50 ]
PATH fnt mom ~ 0.000 1 0.050 | _ _}006/150; _ Loosf150/ |
PATH (Near lield) 0.000 ¢ 0.050 . .011/90

WIDTH DDM 0175 O PTIMUM L .174

RF LEVEL 100.0 + 5.0 105.6

% MOD 78.7 SEE NOTE #t

‘ CRS ALARM LIm
COURSE MONITOR

TEST DOM LOWER

0.426 ¢ 0.040

UPPER 0.857 4 0.040 o . 544 U U U
PATH (Iny) UPPER ,080 ¢ 0.002 .050 I N
PATH (Near) UPPER .080 + 0.002 .050 PR S B [ ]
WIDTH DDM LOWER .155 - .} seewovesnr |

uPPER o - _.a498 oy _. _j. seewovem |
RF LEVEL LOWER _ | 72.1 o SEENOTE Rt |
1 MOD  LOWER _NORMAL 0040  ( | 73,8 | ) — -

UPPER NORMAL * 004.0 -  ..s81.8 1\ L. 1 ) L W

Page 1 of 3
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CHECK

SPECIFICATION

TRANSMITTER #t

TRANSMITTER #2

1IN TILAL FINAL I':l-l;.l—l\. :N.AI:-

2ADIO FREQUENCY s . 002% 332.291731 332.296492

GROUND CHECK FINAL FINAL
| 2880 DO 11's5k" . 000 11'6" .000
| AROVE PAT: 14'8" .175 14'6" .175
BELOW PATH 8'2" .175 8's5k" .175
BELOW PATH QUAD u gra" g'sk"

PHASING _ . ____ fx

SNIFFER MOD SALANCE

0197130

MOD BALANCE FARFIELD

.002/90

.006/90

FARFIELD

RF COMBINING UNIT
WIDTH OUT PUTS

MOD BALANCE

QUADRATURE
NORMAL _
MONITOR OFFSETS MONITOR 1 MONITOR 2 MONITOR 1 MONITOR 2
MOD BALANCE

PATH (1n) INTERNAL .000 .001/90 .003/90 .002/90
PATH (VF) NEARFIELD .001/90 .003/90 __.004/90
wpTH ,,'Q,QI/QO 03/90
IN QUADRATURE READING S

WIDTH

,004/150 | _.007/150

.007/150 |  .010/150
ANTENNA VSWR i 48 VSWR
Lierer anTENNA P=20.884d8 1.2 -32 1.05:1
LOWER ANTENNA -33 1.05:1
REMARKS
NCTE | REFERENCE READINGS MAY VARY AS PER FACILITY, CHECK TO 31 R4-2GRN31 2.

Page 2 of 3
Atch 6
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|
i
i
|
!
{
i

o oo AL b o et

RECORD OF FLIGHT EVALUATION

CONFIGURATION INDICATION TV Tx 2

OIAL INDICATION 40 .0

COURSE MODULATION MONITOR READING (" MOD! 229 ‘:E__ o ]
AIRBORNE INDICATION 80.9% _—_79 0%

COURSE MODULATION DIAL INDICATION _5.00 5.0 |

BALANCE AIRBORNE MEASUREMENT OuA o OuA
NORMAL ANGLE 2.5 2.49
wioTh 0.6 0.70
STRUCTURE BELOW PATH

NORMAL WIDTH & ANGLE CLEARANCES \A
SBO DIAL INDICATION __‘; e - 33.5 L ~ 36.0
SBO POWER o "32mﬂ
MONITOR READING (WIDTH) - B 31_21;‘;“7’—'* 173
ANGLE
WIDTH

NARROW ALARM

STRUCTURE BELOW PATH

SEO DIAL INDICATION

SBO POWER

MONITOR READING (WIDTH)

WIiDE ALARM

ANGLE

WIDTH

STRUCTURE BELOW PATH

SBO DIAL INDICATION

S8O POWER

MONITOR READING (WIDTH)

ADVANCE PHASE TO ALARM

SIDEBAND PHASER NORMAL

SIDEBAND PHASER ALARM

DEGREES TO ALARM

ANGLE

WIDTH

STRUCTURE BELOW PATH

CLEARANZES

MONITOR READING (WIDTH)

RETARD PHASE TO ALARM

SIDEBAND PHASER NORMAL

SIDEBANDO PHASER ALARM

DEGREES TO ALARM

ANGLE \/

WIDTH /\

STRUCTURE BELOW PATH / \ l
CLEARANCES / N /

MONITOR READING (WIDTH)

USEABLE OISTANCE

COURSE RF POWER

COURSE MONITOR READING (RF}

1. 5W |
72

NORMAL WIDTH & ANGLE

NORMAL ANGLE

wWIOTH
STRUCTURE BELOW PATH N S FNl
GCLEARANCES e

| _S80 DIAL INDICATION

S8 POWER

MONITOR READING (WIDTH)

REMARKS
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AGF } of 2
FUGHT INSPECTION REPORT—INSTRUMENT LANDING SYSTEM Reports Ideniifcation Svmbel
1 STATION Tt T T T ; ml)‘!‘N’I." T T 3 B‘A'YI/DA'IS OF INSPECTION T
Tinker AFB, 0K RWY 17 J FRJ T 9/28/82
: 4. TYPE OF INSPECTION 5. COMMON SYSTEM
: SITE EVALUATION PERIODIC X | sreciaL FX ves
i‘ COMMISSIONING SURVENLANCE INCOMMETE O
l U.S. ARMY PRIVATE (Indicate actual ouner)
ff ras US Navy
? 6. OWNER INTER USAF OTHER Il';dkult acinal ouner)
: NATIONAL USCo
' X | wocauzen COMPASS LOCATORS 1 X [75 whr manxens
1 7. FACIITY/COMPONENT INSPECTED  [-R—T————— P Ty uckmm svevm
i [ 8. LOCALIZER ]
- P FRONT Coumst s COMMISSIONED wiom____ 3 .jB—— e T | MacK coumst 3 —
or NI FINAL or INAT. FINAL cancory | ot e FINAL orl  wmmm I mma
3.20 3.720 COuRSt wiD™
20.5 20.8 MOOWATION )
CLEARANCE 150 '
CLEARANCE 90 T
1/9.2 6.3 COURSE STRUCTURE —21 B
11/0.6 12/0.7 COURSE STRUCTURE —12 }
u/n o 8/0 -2 COURSE STRUCTURE —Z3
1 ] E’ 7Q8L AUGNMENT
VOICE
9 9 10ENTIRCATION J
18 18 USABLE DISTANCE
MONITOR
2,90 2.85 COURSE WIDTH (Narwou) | | ,
3.80 3.60 COURSE WIDTH ( Wide ) J i
245/10 260/29 CLEARANCE 150 ; M
240/28 250/29 CLEARANCE 90 ! R
7 7 ALUGNMENT 150 i |
13 12 ALIGNMENT 90 S |
9. GUDE SLOPE 10. GENERAL
™mi ™m?2 COM'D ANGLE 2 . 50 SAT UNSAT
or INgY FINAL or NI FINAL CATEGORY T 75 wH2 MARKERS X
80.0 79.0 | moouianion COMPASS LOCATORS
2.4 2,42 | ancu oMt (TIK TACAN) X
0.68 0,71 | wiom UGHTING SYSTEMS X
CLEARANCE BELOW PATH 11, FACRITY STATUS
1.53 1.52 | sTRuCTuRE BELOW PATH F/C G/S (Y24
2/5 3/4.6 | raTh steucture —z1 UNRESTRICTED X
13/1.7 14/2,9] AT stauctune —22 MESTRICTED X
11/0. 21 /0., 3| ram structure —z3 UNUSABLE
10 10 [ vsame orstance NOTAM:
MONITOR HI/LOD ILS RWY-}7
ANGAE (Low) NOTE: Loc unuseable MM inbound|
ANGLE (High )
1 —A——L—-U-.BQ 1.0.78 PATH WIDT™ (W’ ide) B
CLEARANCE BELOW PATH
12, REMARKS
1. Special inspection for frequency and identification change of RWY 17 ILS.
2. All periodic with monitor requirements met during this inspection.
3. Localizer remains restricted as per reported dated 5/19/80.
4. Published frequency 111.3.
5. Simultaneous operation of ILS systems not authorized.
MGON AEO Omce MIOHT INSPECTOR'S SIONATOME T T
1866 FCS EARL R, JOBSON, Ma'jo—l;, USAF fﬂLPQ)éiﬂ/ ﬁ

FAA Form 8240-7 (5-78) FORMERLY FAA FORM 3408

veere. m-smem-w Atch 7
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PAGE 2 of 2
) FLIGHT INSPECTION REPORT-INSTRUMENT LANDING SYSTEM
SUPPLEMENT SHEET
1. STATION 2. IDENT. 3. DATE/DATES OF INSPECTION
Tinker AFB, OK RWY 17 FRJ 9/28/82
4. LOCALIZER
-1 -2
4a. VERTICAL POLARIZATION
0 ue us
4h. SYMMETRY 50 % 90 Hx 50 % 150 Hz 53 %90 Hz 47 %150 H2
S. GLIDE PATH
4 PATH ANGLE PATH WIDTH STRUCTURE BELOW PATH
‘L ™1 TX-2 TX1 TX-2 TX-1 TX-2
[\
Se. DEPHASE AOVANCE
RETARD °
S5b. PATH ANGLE LOWERED TO ALARM
Bc. PATH ANGLE RAISED TO ALARM
8y, PATH WIDTH NARROWED TO
* ALARM
Se. PATHWIDTH WIDENED TO ALARM 2.51 2'a9 0.89 0.78 1.26 1.1‘0
5f. CLEARANCE TX MODULATION
DECREASED TO ALARM
ATTENUATE MIDDLE ANT. TO
58 ALARM
sn. ATTENUATE UPPER ANT. TO
© ALAAM
TX-1 TX-2
5i. SYMMETRY -
44 %90 Mz 56 %180 Hz 52 %90 Hz 48 % 150 Ha
TX-1 TX-2
5. MODULATION BALANCE =t Oua Oua
TX-1 ™®-2
5k. PHASING
8i. FRONT COURSE AREA WHERE PHASING CONDUCTED (]
Hz SIDE
TX-1 TX-2
Sm. STRUCTURE BELOW PATH-CAPTURE EFFECT (Special procedures) emmam——m——
8. REMARKS
6. FAA AUN 231, Judy Barksdsle, notified at 1445Z 9/30/82.
i
FAA Form 8240-16 (10-78) Atch 7
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RUNWAY 17 SSILS LOCALIZER ALIGNMENT

17CATION DATE
Tinker AFB Rwy 17 September 1082
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l. SUMMARY

1-1. Background. Wilcox Electric, Inc., began the installation of the AN/GRN-29
SSILS at Tinker AFB in December 1977. An official Federal Aviation Agency (FAA)
flight inspection was requested to commission the facility in November 1978. The glide
slope was commissioned as an unrestricted Category I facility. However, the localizer
was restricted and declared "unusable below 300 feet within 1.0 nautical mile (NM) due
to localizer reversals.” The DD Form 250, Material Inspection and Receiving Report,
was signed by Electronic Systems Division (ESD) since Wilcox Electric, Inc., had met
their contractual obligation. The commander of Tinker AFB was hesitant to accept the
AN/GRN-29 Solid State Instrument Landing System (SSILS) since its operation was not
consistent with the base operational requirements. ESD requested the Traffic Control
and Landing Systems (TRACALS) Engineering Rranch of Southern Communications Area
(SCA) to do an engineering analysis of the localizer at Tinker AFB. This analysis was
completed in May 1979 and concluded the cause of the restriction was reflections from
buildings 3001, 3102, and 3105. The effects of these reflections were minimized by
positioning the antenna nulls using the stacking method and rephasing the system in the
far field. The facility remained unrestricted from May 1979 to July 1980. The
distribution unit was replaced in June 1980 and the FAA restoral flight inspection
restricted the facility "unusable from the middle marker inbound.” SCA/FFN then
requested the 1866 FCS perform a special TRACALS Evaluation of the Runway 17
localizer.

1-2. Evaluation Profile. A Special TRACALS Evaluation was conducted during the
period 8-20 December 1980 on the Tinker AFB AN/GRN-29 SSILS. The purpose of the
evaluation was to determine the operational capabilities and limitations of the system in
its installed environment and determine the exact nature and cause of the restriction to
the Runway 17 localizer. The special evaluation was requested by SCA to determine why
the facility was restricted inbound frorn the middle marker. To define the entire system
capabilities, the glide slope facility was also evaluated. The evaluation consisted of
three phases: ground equipment checks, facility siting, and flight evaluation. The ground
equipinent checks determine if the facility is operating within technical order (TO)
specifications and what actions are necessary to optimize the system. The facility siting
was evaluated to identify any possible interference to the radiated signal. The flight
evaluation determines the exact nature of the radiated pattern and defines the flyabilit+
of the system.

1-3. Localizer:

a. Siting. The AN/GRN-30 localizer is sited at the south end of Runway
17/35. The antenna array is situated on a wooden trestie. The elevation of the antennas
1s just above the crest of the runway overrun, which lies 1000 feet north of the antennas
(see page A5-1). Large buildings are located east of the localizer and are oriented
parallel to the runway. Although these buildings are not specifically in vxolatlon of
AN/GRN-29 siting criteria, it is generally accepted that they should not be within 10° of
the runway centerline, These buildings are less than 1000 feet from the runway at an
angle of about & ® to the localizer centerline. The terrain in the direction of the
buildings does not slope up as much as in the direction of the runway. A drawing
depicting the building locations is on page A6-1.

h. Evaluation Results. The results of the ground equipment checks
indicated, for the most part, the localizer was operating within TO specifications. The
phasing of the course and clearance systems of both transmitters was optimized prior to
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the flight evaluation. Transmitter two requires additional cable cutting to center the
course and clearance sideband phasers. Analysis of the facility siting indicates all
antennas do not have line of sight to the threshold. A rise in the ground elevation
immediately in front of the antenna array causes a reduced signal strength in the area of
the restriction. The flight evaluation revealed that the on-course signal begins a gradual
bend outside the middle marker and becomes scalloped as the aircraft flies inbound.

c. Conclusions. Severe scalloping on the localizer crosspointer trace
results from reflections off the buildings along the east side of the runway. Siting
conditions amplify the reflection problem. The terrain immediately in front of the
localizer array rises, causing a reduced signal strength on course. However, the terrain
conditions in the direction of the reflections are relatively flat. This means the
reflected energy is higher in magnitude than would be the case if the terrain slope were

consistent, Excursions on the crosspointer trace do not exceed AFM 55-8 tolerances, but

) as occurred in the past, slight variations in equipment performance, variations in flight

inspection measurement, and rosition of the large hangar doors on building 3102 will

likely result in exceeding these tolerances. The restriction "localizer unusable from

middle marker inbound” should remain. An approximate 30% reduction in the sevgrity of

the scalioping can be accomplished by widening the course width from 3.3” to 5.0°. This |

non-tailored course width would be in accordance with AFM 55-8, Change 32, para

217.3206. Other actions involving antenna relocation would require some trial and error,
with the cost bencfits being questionable.

1-4. Glide Slope:

a. Siting. The glide slope is irstailed on the east side of the runway 935
feet from the threshold of Runway 17 and 412 feet from the runway centerline. The ¥
terrain in the first Fresnel zone is profiled on page A7-1. Some upslope occurs north of
Interstate 40, which crosses the approach. A contour study encompassing the first
Fresnel zone terrain is presented on page A7-2. Horizon screening for the glide slope is
shown on pages A8-4 thru A8-6 and indicates no significant areas of concern. ﬂ

b. FEvaluation Results. With the exception of the width monitor alarm
points, the ground equipment checks revealed the facility was operating within TO
specifications. A recent change to the TO tightened the width monitor alarm points but
the work cards were not changed. Since a disparity existed between the work cards and
the TO, the alarm points were adjusted to TO specifications. The siting of the facility
was satisfactory for Terminal Instrument Approach Procedures (TERPS) requirements.
The flight evaluation indicated the glide slope met AFM 55-8 flight inspection
i requirements as a Category I facility. A step, at times, was noted above path which
: made determination of a repeatable path width difficult.

c. Conclusions. The results of the glide slope evaluation indicate the
facility can provide satisfactory Category 1 operation. To obtain Category II operation
would require optimizing the antenna offset and modifying the near field terrain to
improve the structure in Zone 3.

1-5. Power Systems. The primary and backup power systems of both the localizer
and glide slope were checked during the evaluation period. The backup power appeared
adequate and reliable. The primary power at the glide slope appeared slightly high and
the local maintenance personnel were advised to notify the base CE.




2, RECOMMENDATIONS

2-1. Localizer:

(1) Prior to the next periodic flight inspection, the new cabling for
transmitter two should be cut to center the course and clearance sideband phasers.

(2) The 1985th Communications Squadron shoould explore the operational
consequences of increasing the localizer course width to 5.0°.

2-2. Glide Slope. No recommendations.
3, GENERAL INFORMATION

3-1. Primary Using Agencies/Aircraft Supported. The primary using agencies are
the 552nd Airborne Warning and Control Systems Wing with E-3A aircraft, and the 507th
Tactical Fighter Group with F-4 aircraft. Additionally, there are a large number of
transient aircraft of all types, civilian and military transport aircraft, and various
aircraft undergoing overhaul by the Oklahoma City Air Logistics Center. An
aeronautical chart showing the location of Tinker AFB is on page Al-1.

3-2. Air _Traffic Control Facilities. The Aijr Traffic Control systems supporting
the Tinker AFB operation are an AN/FPN-47 radar owned and operated by the FAA, an
AN/GRN-19A TACAN, an AN/GRN-27 SSILS serving Runway 35, an AN/GRN-29 SSILS
serving Runway 17, and a VFR control tower. The AN/GRN-29 SSILS provides Category
I instrument approaches to Runway 17. These procedures are outlined on pages A2-1 and
A2-2,

3-3. Terminal Instrument Approach Procedures. Information concerning the
TERPS are contained in the facility data sheets on pages A3-1 thru A3-4. The method
used to calculate the TCH, GPI, and RPI are shown on page A4-1. These calculations are
based on a rapid decrease in elevation toward the runway.

4, ANALYSIS OF EVALUATION RESULTS
4-1. localizer:

a. Ground Equipment Checks. The results of the localizer initial
performance and subsystem checks are on pages A9-1 thru Al0-4. A record of the
ground checks accomplished during the evaluation is on pages All-1 and A11-2. Graphs
of the ground checks are on pages A12-1 thru A12-8.

(D Course Phasing. The course phasing of both transmitters was less
than optimum. The phasing was adjusted at the far field 3~ phasing points for as close to
0 DDM as possible, balanced between the 90 Hg and 150o Hz sides. Following this
adjustment, the sideband phasers indicated 10° and 20~ delay, respectively, for
transmitters one and two. To center the phaser on transmitter one, two inches was cut
from the C+3B cable (6W29) at the distribution unit. The phaser for transmitter two now
indicated 10" delay while transmitter one was approximately 0°. To center the phaser
on transmitter two, a longer transmitter SBO cable is required. This was not
accomplished during the evaluation because the cable and connectors were unavailable,
The local maintenance personnel should fabricate and install a longer SBO cable prior to
the next periodic flight inspection.




(2) Ciearance Phasing. The clearance phasing of both transmitters
was significantly less than optimum (see pages A12-3 and A12-4). To center the phaser
of transmitter one, eight inches was cut from the SBO cable (6W 3%) at the distribution
unit. The sidebance phaser of transmitter two was still about 10~ advanced and will
require a longer C+SB transmitter cable. The fabrication and installation of this cable
should be done in conjunction with the course cable. Final results of the clearance
phasing can be seen on pages A12-5 and A12-6.

(3 Antenna Nulls. Some difficulty was encountered in determining
the placement of the antenna RF nulls. Several methods were employed during the
evaluation.

(@) TO Procedures. The single tone DDM method was
attempted using the GRM-112 Portable ILS Receiver (PIR) with little success. A dip in
the DDM indication could be seen for pairs six and seven, but no change for any other
pair.

(b) RF Null. The traditional method of determining the null
placement is to find the RF minimum. This was attempted using the GRM-112 PIR,
again with little success. The meter sensitivity of the GRM-112 makes it extremely
difficult to see an RF dip. The RF level meter indication from 10 to 50 represents signal
strengths from -80 dBm to +10 dBm with a nonlinear response. The RF minimum was
only one meter movement division or less. Where no dip was observed, an attempt was
made to measure the null using the bracket method. The PIR was moved until the meter
movement increased to some reference level. The PIR was then moved to the other side
of the runway centerline until the same reference level was found. One half the distance
between these two locations was considered the null position. Displacement was
calculated by measuring from this point to the runway centerline. The results of the RF
null checks are on page A10-1.

(c) Null Stacking. SCA Engineering used a method called null
stacking in March 1979. They recommended all future null placements required at
Tinker AFB be accomplished using this method. Pair seven is radiated separately, both
C+SB and SBO, and the null adjusted to 0 DDM using the far field monitor indication.
Pair six is then added and its cabling adjusted for a combined reading of 0 DDM. This
process is repeated for each antenna pair until all seven pairs are radiating. The local
maintenance personnel used this method following the replacement of the distribution
unit in June 1980. During the TRACALS Evaluation, this procedure was followed but no
adjustments were made. The DDM on centerline and the distance to the DDM null were
also recorded at the 1000 feet ground check point (see page A10-4). This test indicated
pairs seven, four, and probably three could all be further adjusted. Positioning the null
to centerline would not have significantly improved the overall course signal and no
action was taken by the TRACALS team.

b. Flight Evaluation. Severe scalloping on the localizer crosspointer trace
(see page A18-9) results from reflections from buildings along the east side of the
runway. Sideband energy transmitted from the antenna array strikes the flat vertical
surfaces of these buildings and is reflected at an angle equal to the incident angle. This
energy results in sideband energy being present where a sideband null should exist on
centerline, approximately in the area from | NM beyond the middle marker to
touchdown. This energy, depending on the path length, adds in phase or out of phase to
the C+SB component to produce an alternating condition of predominating 90 Hz or 150
Hz, resulting in scalloping. The terrain conditions amplify the reflection problem. The




terrain immediately in front of the localizer array rises, which causes a reduced signal
strength on course. In fact, the Runway 17 threshold is approximately 30 feet below line
of sight from the localizer. However, the terrain is relatively flat in the direction of the
buildings that cause the reflections. This means that the energy from the reflective
surfaces that combines with the direct energy on course is higher in magnitude than
would be the case if no upslope existed.

4-2. Glide Slope:

a. Ground Equipment Checks. With the exception of the width monitor
alarm points, the ground equipment checks indicated the facility was operating within
TO specifications. Change 3 to TO 31R4-2GRN31-2 changed the width alarm points
from 0.145 DDM to 0.155 DDM and 0.205 DDM to 0.195 DDM. This change was required
because some facilities were having difficulty meeting the advance and retard to alarm
tolerance during flight checks. The workcards, TO 31R4-2GRN-6WC-1, have not been
changed to reflect the new alarm points. Since a conflict exists between the TO and the
workcards, the TO tolerances were applied during the evaluation. The local maintenance
personnel should submit an AFTO Form 22 to correct this discrepancy.

b. Flight Evaluation. No significant glide slope performance deficiencies
were detected. A fly down indication was noted from Point B to threshold. Terrain in
the first Fresnel zone (see page A20-1) is the probable cause. As the aircraft approaches
the threshold and the Fresnel zone swings in that direction and shortens, the terrain that
develops the glide angle slopes downward more rapidly which results in driving the glide
angle down. The deviation in phasing is probably also caused by the same terrain
condition. That could be corrected by adjusting the antenna offset. It was not
considered necessary since the deviation is inside Point B. The facility was ev%luated
with the theodolite positioned in line with the RPI and an elevation angle of 2.5 ~. The
straight line structure (except for the fly-down indication in close) indicates the facility
is properly sited and aligned to meet the 45.4 feet TCH.
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Attachment 4

TERPS CALCULATIONS

[ COeATION OXYY
Tinker AFB December 1980

RAPIDLY DROPPING TERRAIN

3 953.1' i
e 103991 >
TCH = (TAN GS) (DIST ANT TO TH)-(TH EL-ANT EL)
= (.044)(953.1)-(1260.95-1264.74)
= 45.40"
GPI = TCH / TAN GS
= 45.40 / .044
= 1039.91"
RPI = (TCH)(DIST ANT TO TH) / TCH + (RWY CRWN EL-ANT EL)
= (45.40)(953.1) /(45.40+(1263.70-1264.74))
= 975,44"
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TITLE:

RUNWAY AND BUILDING LAYOUT

LOCATION DATE

Tinker AFB December 1980

+
MIDDLE
MARKER

—————
) {CELLL!

1'': 2000’

222224
LOCALIZER
ARRAY

8-50781

s 906 GENERAL INFORMATION

il % — § - f“;’h!'fl“*’-‘-.v . . » E“aiih-m_




R Pl e e AN

Attachment 7 _ A7-1

TITLE

GLIDE SLOPE CONTOUR STUDY

TXTE
LOCATION
Tinker AFB December 1980
I3
vy Y ™ " ’RBEBeN 3! T e tfr oo e foeet
- L a + b — -
snbnginimhu ann e T T Sesss sony
PGS0 S00HS ROSES B4 + + b 1 +- : P03 20006 sapoe
I e S eee RS20 20000 00400 0004 1 e + . + .
v ¥ b Y vy v
PO . s + '1 T
jopds : ! 1 b
P End ARCEE EEREd ARl DRI PSS + - b ;{ 4+ z } 3 +
IR e e N SRR 2222 rare — = <
PEOSS $0004 $095¢ $2309 28200 S99 o8 +3 D808 sanat s
(A REE FERRE REEEN XS RS SR + Tt + ppe
12222 22200 RO 22RO SVDOS P4 + ;, i
PERPY SORhe 9041 |R89 20089 Do eyl v y 33 T T
¢ EEES SRRt SR8 RRRSe 3253 2E0%s (3292 Sovte aodes 1] 3 T T H
N PRI RIS ISTRST 22000 paoae 100 ay v + vI} +
3 ISS3S £380¢ 522040001 29004 $eugs B o 3 124 rBoup:
: erredosn L odes ated Raeas 1 +
cosrebescatrreetocrslsy -4 T
[R90% S0044 82404 33854 SR80 I L
cpedjeiipiiiiyii e ,...
+
oo 12224 222222222 — o
2552 S9002 89283 23204 82204 T R
2803 8¢ [S00¢ $905¢ SPPue . 3
ooy rreedycicdreiy 1 o8
4
2300 23204 2L 1 SROTE PRERT = T 1291
IRPSS 84 3233 33231 I:.‘ 3 s t}
N . e N »
Ly 3203 120S0 R008! THIN trhY
ISR8% 9 ‘e Ferdloeey + 4 44343 +++
gt ..f.‘... IRPe! HHISHH :
creed e 2335 s 00 BB ¥ _]
et pedes P satosiinas —a-$4 1441444 pos —t
treedere sepdrieatiyeat + b4 44y
e R FELE3 ESse aRs: g sasesas: :
vejlargornig i mTER e
13233 2339953948 §6496 4304y 35 1 [3eg o0
18 29 P4 + DOBE 8 SEed
SRR EEEE RIS S A Rns oot [gestesines pashe ganed
IRRSS S04 S S 008 58 B¢ RS T
sovdiacitaebid i i iee] ++ SQEPE By
7 SHESS pu B
crvsdibtertavestetontsriy —~ +
19903 B34 53044 $280¢ $E54: SR E0e Supe
e ceehbbbinteqey 41411 4 A ot fogb s
[oRge 1338253544 His 225 P PoRe
8 e
12 2e e song:
nn a ety o jgeps sd!
[RE3 =3 bR LSO :
shey shesfse 44 +- r 434 POE
ISRES Q- Vhead by She e PRPRY 4 (S8
e = D rdeeerbelis + -+ SRS N -
vessd = Hrrprere e2 b i3 foedd e
il o w B So38: 2
IS230 B-A It IS Spgac ngany . J¢ lapes TR = B
IS0 |8 o0d it 9o . IO S2BAN RN o =
beedd L1, oot ESE2S 2SS0 I2ETT INESS SEVSS BRSSSSSSEL veyets -1
veisy - JOTSL LSS0 2 0E tyetetvpte nbany beee: e oo ey [
Tees T jgas PRPROUR sQPBE DRSS pasaq POSSS B — i 2 ad
JS983 QNN U 2003055600 5005 59004 rhbon Se S0t pisusRe — pobSe ol 2 P0N @ Bed ¥ -
je00e [ 2300e B0t SOSESAINDE LHSuE SFSEE Pud jow Sabed of a = HE 29880 aae -
199%¢ k=) 15 00352 22200 25220 20000 fhoag Siqed pansady: vl o ; I 122 58sst
- 1T = + 17 188 1
T o X DOPEROBNS IPSuE SV o : e +3 H
ja%e O i 9004 9905929054 s55us §9504 Spgussede: e FieE S o 1R pai 1 1888 81 = -
o83t Ll d2oe! pese INes [ i [l ZPed Suabs aandd 1 o Tty w O
Z < + - 4
a2t S w H < s L e SRR LERES EERAS 8 HESE T w
POB + ) .-
2l oG =3 1.Z W e piIrfes SR p5ud o
a. Huwn 7 1 184
IODee o oy o RO A 1 1250 shes: T ad
[P0 S WK | Y [ RO O b ' L pa S8 gy suss °.
vban g [ 1++ Rt toaaRoaast tads + ‘.,{...,, joost I8 =
wn (=) T T by T ra opeps ']
[eane + o -t<w'u s ¥ - =
s 1 = 4 v giig e e P pa e tH
. - s - - - + =
Sl ow jads = SR = R et Ty IS 13t
seade g = TP = W 9 IR RRREg 2 IRRER (SRR +
Ll =a eget 88 1l eV T 1riey
RESS Sr ) ¥ THIO o 31 SRR R R E
EEE1 M S d [ L 32CR TR R ek camtl [$1esacss L)
— Py by —
PP TH ) Ps
i v 113 - §o0s: b8 smat
] w e
iie 3 !
1228 20009 ¥o08¢ s o
Lrgrroraiisy b -t $ y !
B R R S + 111t + + 1
[3208 S50 gonae t : o
D O s | *40 i + 7 ey
(2398 Soddepips $
23 S8gsatet
[RRS B 3 € >
[R009 S
ued
nlint
SR21225829002 ans )
o bed creedatid .
[ER2I 30200
13904 gogpe
35825880t
reerporatly H-H
9894 $994
s eodd el
SSges .
ponss a8 A
aw "
jeRed
1T
I8
o9
. ¥ -
: HH
N busfives H
I 994 »«? ]
>t ~
> P
+ pe
bo
+1 +4
: ®
Sogs [Tt !
4t [
gk H H
-t }_‘ ’ o l;r e .’
e @ > 2 2 s @ » > b
N
v — —y ot o=y e -t A -t —

AFCS  WaX'7s 906 GENERAL INFORMATION




w088

Attachment 7

21 July 1978

OATE
i
996 390
GCALE W PRRY
SLEMETIONS % FRET L
~ANEND
~. OBD CONVOURS
o> LErtIRoN
WO TOR
THEQBOLITE PAS
Wuemmag  AMLAOAD
¢ AR TORUBIRR ... _I5 S

-

Shacwats

i
W
! mm 3
» .
| B .
g 3
z "
, v m m v
I R : |
| ) ) )




[T b F1

wuz1voor LNIWINO3I .
MO ‘udv dddMNIL NOILVYILS HLYON DILANOVE - Ol GILNINYO w

T T T T T T T ot 1
SN B S RN I ;

A8-1

¥]c14

W

|

!
W\
-

SCREENING ANGLE IN DEGREES

s Vot SNPNy

2l A. R s
SRR R RUTE £ ST S ert L r.-Lz
N NPT I F RN ;‘ o L—

q

SR
-
.
b
t
;
-
R e e cenan s
[}
3
NI
I
et e
r
b . . .
L
W
L
et oy e, o et b -
'
-
N !
.
i
I
Q

Attachment 8

HdVIdO INITANAS




udz11voo1 LNIWLINO3I

YO d4v daiNIL NOILVLS

te o sddv

HLHON DILANDVK

‘Ol G3IN3IAO

Attachment 8

o)

A8 -

S EEERREERE A
H b . ‘
] 2 R
SR EEEE E R
S EETENERERE NN ENE NS

[

\

ol . H

i Lo
e e s . .

i E— .
! RN .
U S SRS D
B T T B
U I S :
[ A : i
Dt :
R o i i I
Pt 1 .
Py id P S I .
SRR RN SRR N R

wONE NG

MO v g

JONA L

0zeE 01¢

1T ]]Y,
111

v,

o't

€-1 -

HdVIO INITANS

SCREENING ANGLE IN DEGREES




aazrivoo1r INIWLINO3

tie L i pPL

YO ‘a4v aniniL NOILVLS HLYON D1LaNovi - Ol GILINIIAO

A8-3

!
J
_ |
_ .
S TET L= PRSI
P _

N I.rL!L.lrlwlr.[ S

08 0L 09 0g ov
T T ﬂdlwl.lnﬁaf.,.wj jg}j} / A.}.v44.w AR A 2 B

Y S W T = I e e

B

s
I
4
e A e
1
&
:

i

-

W
!
A . , ! ! N
bl “ SFRSEE ,Iz___w R PP W ;!i..xILn
,u., T b .o N . X . S

P I I , .- ,4M
SRR EERS NI TE | SNPREEE EENUR RS

L A

N AT A

Attachment 8

P b
T z-10 -

HdVIdO INITAIS

SCREENING ANGLE IN DEGREES




te T 8§24y

4dois zarr, ANIWLINO3I .
MO ‘ddv d4iNIL NOILVLS HI¥NON o1ranovih - Ol GILNINHO

08z 0Lg 092 < ot

0Te

Attachment 8

00g
v >~ - — e T - 7 - —r +— —— T - e
: 7 SR AY OF V.0V YA ENNINEE i 1 SRR E R NP T T
. Y A B A . . . L. i LI B e e . R - 4
. A -y . . . : Y A Y SOy A ,.«h ey L e e - i . e e e e e .
¥ \\ 4 JEEY £ B Iy 2 £ & . g ﬁ.%.,‘ vy f e e e ey F E T 3 m.o ‘.
(N Y. Yaws . . o iy P HEET . m
4 4 - £ ZvE 4 J 4 £ ¥ F F fF F SyS-F F 7 /S V- S S TR T R Looow v s e e q + . - -
s 4 . : . u_
WAVAYEUAY. WA S A & ATAVATAVAYE BV YA VAN W AY Y A AU & L S S , ‘.
A - g A S Y - F (UG U WP — y 0 4
TNl S aYe Oy R R R p ﬁ
L/ _ B .
: . - - - - BN ISR S .,
o . . | . , . . B ;
- t¥- J . oA - . ” PN . m f . e e e e e e e o R . .- ?;.Q R iOP .
:1 - SRR o .- . . BRI W SaN S8 ﬁ ..m e e - - - - 4 ———— C ] e - —— Vmﬁ N
PN . ’ i # .A N r
2 “,01 B R o Ty T REEREE A i T (4
3 N T AERE w e
. Pt I T R T A e R ] :
m, —+ w SERAETE SERUSY .“L.¢ R BRI Lo ~ et o R R S SRR SRR B H e A AR it -
IEEESRREREE ; oo R SRR R RN ) SRR
= i [OEEAE SRR RN I SN SRR B S R N ISR EE A T PR B AR EE S NSRS SN LIS B
= wm w A RSN NEURE U RE R NN NN R IR BTN NN DRSS N E RE T R R R AR W | = ™

_ SOOI b b N NOIZ O ST oL NV s _

SCREENING ANGLE IN DEGREES

HdVIdO INITANAS




AdO1IS qAAITE INIWCINO3I .
0 dav mmxm? NOILVIS HIYON o1LaNovk - Ol GQILININO

0obg oge 02¢

AT

o¢

,.‘..,...\\\\

™
[ - T
JU .

/ . .*,. g 1

I w e o ,

. | ] : !

xo - - w _ P w - ! llt..lltlon.l.xxwirc.—, ““1
—— 3!‘ R - by _ M C e - DRI, FA Ve
EEEEERREE AU R al m h : k
SEEEEEERE R I I A i = W ;
SRR IO ENTE IS ISP I ” R w 4 . .qw..ﬁ. i S ) .
EREEEE R FE RS FEREE RN R RN N b - E A, i 4
SIS R TN URERRE RRUSRUSRNRRNNRRR wv i n_,.P.if.. bl == 2

- —
o< oA 2 g o e eyt e
[P N P I S S e s e

SCREENING ANGLE IN DEGREES

Attachment 8

HdV3dO INIANAS




ddOTs dUll

C INIWdINO3

MO ddav 4DINIL NOILVIS

HLYON OILANDVYK

€1

$J4v

‘Ol Q31N3NO

Attachment R

AB-6

v ¥ —
¥ Vb Ll SRR I 1
. o - . i .
....... i
et —r——— -~ -
o 1
L2 ], .
+ Voed ey . W
S I . .
—— — b e
: C
U
+ S .
[ . )
. )
. .-
L R IO &
, Ll
+ * \—r + V.'I
[+ [ N
s EES RN
- ! R
3 IEERES
- P
2 REESEE RS N
3 SEEEES piiilias

i
!

B

Py
i

______

.T .

~ H

4

tivs

0S

i

.t

-/ . \W

) 17 2 Y SR P
\\\\\

NS

Ll P S ' .
Vit IEERE I
L L. .¢
T N RS
H DA 4 Tt o
SEEEERE LIl
isdiirid 113

1 i
|
BN S0

ERRREN.
,

o OV NOND AT

VAENMOH MV O}

AONVISET

HdViO

INITAMNS

SCREENING ANGLE IN DEGREES

yea S

gy
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A9-1

SSILS LOCALIZER INITIAL PERFORMANCE CHECKLIST

DATE

8 December 1980

LOCATION

Tinker AFB,

0K

EQUIPMENT AND SERIAL NUMBER

AN/GRN-30

SN

: 77007

Mr.

TECHNICIAN

MSgt Thibodeau

Conley

TRANSMITTER NO.

TRANSMITTER NO 2

CHECK SPECIFICATION REMARKS
INITIAL AL v TTO INTTIAL ADJUSTEL
COURSE CARRIER SAME AS LAST
POWER FLIGHT CHECK 14W 15W 14.8W 15W
C DURSE SIDEBANO SAME AS LAST
POWE R FLIGHT CHECK 290mW 310mW 285mW 310mW
CLEARANCE CARRIER SAME AS LAST
POWE R FLIGHT CHECK 3.25W 4W 3I.3W 4W
JLEARANCE SIDEBAND SAME AS LAST
POWER FLIGHT CHECK 150mW 142mW 150mW 142mW
\:'mm::;:-i-r ;oou LATION +4% OF LAST FC 37.5% 40% 37.5% 40%
30Hz -~ MODULATION +2% OF LAST FC 20% 21.2%
150H7  MODULATION 2% OF LAST FC 20% 21.2% o
CLEARANCE - MOD +8% OF LAST FC 37.5% 42.5% 40% 42.5%
a0H.  MOCULATION ‘2" OF LAST FC 20% 21.2%
150H., MCOULATION +2° OF LAST FC 20% 20%
COURSE
POWER SUPPLY 1 =
Q5 DC OUT 075 TO 3 5A 1.9
| _aoc our 0.75 TO 3.5A 1.8 2.0
oc our 26 5TO 29.5 V 28.8 28.5
PRE REG 30 TO 38V 35 5 39 2
COURSE N
POWER SUPPLY 2 Ei 5 s
QI DC oUT 0.75 TO 3.5A 1.88 2.1
Q10 DC OUT 0.75 TO 3.5A 1.8 2.0
3Cc ouT 26.5 TO 29.5V 28.8 28.5
PRE REG 30 TO I8v 2
COURSE o
TRANSMITTER 5 3
OSC TUNE 0.5 MIN 1.11 1,2
EXCTR OUTPUT 0.85 TO 3.0 1.43 2.06
©s8 PA 1,070 3.25 2.32 2.21
:?ao Pa d-__: 0.75 TO 1 95 1.32 1.4
258 PWR OUT 0.50 TO 2.0 1.65 1.85
0C N 2.270 3.5 2.72 2.72
DC IN 1.0 TO 6.7 ~ 4,84 . 5.2
5SRO PWR OUT 0.5 TO 2.5 1.12 1.31
CLEARANCE ERE
POWER SUPPLY ] :
%45 DC DUT ~ 0.75 TO 3.5A 1.12 1.2
Ca0C ouT T 0.75 TO 3.5A 1.12 1.2
[ceovr ] 26570 20.8v 28.6 28.2
SRE REG 01038 35.8 T 35.5 }
CLEARANCE : R R g
POWER SUPPLY 2
Q9 DC OUT __~ 0.75 TO 3.5A . .
010 bC OUT 0.75 TO 3.5A 1 1.2 1.3
[oc our 26.5 TO 29.5V | 28.5 o 28.2
PRE REG 30 TO 38
CLEARANCE g S i
TRANSMITTER
0$C TUNE 0.8 MIN
REMARKS N
AFCC ,:znro 935 PAGE )\ OF 3 PAGES
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A9-2 Attachment 9
.
EXCTR QUTPUT 0.88 TO 3.0 2.5 2.2
csSB PA 1.0 TO 3.28 1. 28 1. %8
S80 PA 0.50 70 2.0 1.25 1.18
CSB PWR OUT 0.20 7O 1.95 0,69 0,58
DC IN 2.270 3.5 2.8 2.7
o¢ IN 1.070 6.7 3.36 3.3 o
$SBO PWR OUT _lo20to2s T 0.84 1.1
COURSE : 2
MONITOR 1
TEST ODM 0.500 ¢ 0.02 .510 .510
COURSE DDM 0.000 * 0.011 .004/90 1.001/150.004/90 0
WIDTH DOM 0.141 TO Q175 .159 .155 .155 .155
RE LEVEL 100.0 * 10.0 100.8 100.01! 102.6 101.0
- MOD LAST FC ¢ 4.0~ 40.4 40.5 38.8
in~ MOD 205.0 ¢ 2.0 4.7 4.1 4.6
. CouReE e o RO
MONITOR 2
TEST ODOM 0.500 * 0.02 511 _,512
COURSE DOM 0.000 + 0.011 .002/90 1.,001/15d,003/901.001/90
WIDTH DDM 0.141 TO 0.175 .158 .156 2154 L1595
RF LEVEL 100.6 ¢ 10.0 100.3 100,11 102.0 101.0
“ MOD LAST FC * 4.0% 41.1 41.3 39.9 41.2
10~ MOD 005.0 ¢ 2.0 4.6 4.“5 5.1 5.1
CLEARANCE T
MONITOR 1 M e
TEST DOM 0.500 ¢ 0.02 .511 .510
COURSE DDM 0.000 ¢ 0.026 .005/90 0 .005/90 |.001/90
WIDTH DDM 0.129 TO 0.181 .151 .154 .146 . 155
RF LEVEL 100.0 ¢ 10.0 101.1 100,41 101.0 101.2
" MOD LAST FC ¢ 4.0% 38.3 41.6 38.5 41.5
1D = MOD 005.0 t 2.0 4.0 4.0
FREQ SEP 9.1 9 o
CLEARANCE ,',:~ ‘:__,. % h},.-.. % TR o
MONITOR 2 i T -
TEST DDM 0.500 + 0.02 .513 .512
COURSE DOM 0.000 * 0.026 .006/90 . 006/90
WIDTH DOM 0.129 TO 0.181 .149 .155 .145 . 155
RF LEVEL 100.0 + 10.0 101.2 100.1 1 100.9
~ MOD LAST FC ¢ 4.0% 39.4 42.9 39.6 42.8
1D = MOD 005.0% 2,0 4.5 4.4
FREQ SEP 9.5+ 1.0 9.3 9.0 9.1
ALARM R ,-:.-'.;.4_-:';,..':}:: IR 3 i 3 S i
LIMITS
COURSE MONITOR MONITOR § MONITOR 2
ID % MOD LOWER 003005 2.9 2.9
UPPER 18.40 ¢+ 30 16.8 16.8
% MOD LOWER 004 0 BELOW NORMAL 35.1 36.5 35.7 37.1
UPPER 004 0 ABOVE NORMAL 43.0 44.5 43.5 45.2
RF LEVEL LOWER 900: 08 89.9 90,0
WIDTH DDM LOWER 0 141 ¢ 0 002 .141 .141
UPPER 0175+ 0002 175 | 175
COURSE ODM
UPPER 0011 ¢ 0004 ,010 .011
TEST DDM_ LOWER 0426 ¢ 003 .416 412
UPPER 0.857 ¢ 0.03 .544 . 540

REMARKS

maar > OF 3 PACES
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MONITOR ALRAMS (CONTINUED)

ot Pt ot 13

MONITOR 2
CHECK SPECIFICATION ‘P-.——_M—ONHORA‘::JE{F—D INITIAL AGJUSTED REMARKS :
CLEARANCE 7 : ;
MONITOR
ALARM LIMITS 3
FREQ SEP LOWER $.000 ¢ 0.2
UPPER 14.00 ¢ 0.2 13.9 14.1 . :
iD ~ MOD LOWER 003.0 + 0.5 2.9 3.0 —
UPPER 018.4 * 3.0 17.2 18.3
~ MOD LOWER 4.0 BELOW NORMAL 34.6 37.6 36.1 38.8
UPPER 4.0 ABOVE NORMAL 42.6 45.5 44,2 46.8
RF LEVEL LOWER 90.0 + 0.5 90.0 90.2
WIDTH DDM LOWER 0.129 ¢ 0.002 .129 .129 .
_ UPPER 0.181 + 0.002 .181 .181 o
| [ counse oom | I I o ]
[ o UPPER 0.026 ¢ 0.004 .026 .026
j _:_ai_o.o_u_r __ LOWER 0.426 + 0.03 .403 . .417
o U PPER 0.557 + 0.03

s 805

TRANSMITTER NO. 2

AR FIELD SPECIFICATION TRANS REMARKS

MONITOR 1 TESTS INITIAL ADJUSTED INITIAL ADJUSTED

§ oDM 0.000 : 0.005 .002/90 0 .003/90 0 ]
3 DOM ALARM 0.011 + 0.004 .010 ,010 ]
[ won 40.0 + 10.0 45 44 45

; ~ MOD ALARM 20,0+10 19

FAR FIELD ’
MONITOR 2 TESTS £ e R S A SRR 3 l

DOM 0.000 ¢ 0,005 .003/90 | @ .004/80 Qa

DOM ALARM 0.011 + 0.008 .011 .010

% MOD 40.0 ¢ 10,0 46 47 46 47

* MOD ALARM 20.0% 1.0 19 20

REMARKS

* - The "ADJUSTED" readings were recorded following the flight
evaluation.

AFCC FORM 938h PAGE 8§ OF 3 PAGES
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A10-1 T -

DATE
SSILS LOCALIZER SUBSYSTEM PERFORMANCE CHECKS 10 December 1980
LOCATION EQUIPMENT AND SERIAL NUMBER TECHNICIAN
Mr. Conley
Tinker AFB, OK AN/GRN-30 _ SN;77007 ibodean
TRANSMITTER NO, 1| TRANSMITTER WNO. 2 REMARKS
CHECK L SPECIFICATION INITIAL lADJUSYED INETIAL TADJUSTED
CARRIER
FREQUENCY
colRse 109+[.504182 09.5025-109.5069
CLEARANCE 109+ .494729 3 09.4930-109.4974
MODULATION
BALANCE 3 s 3 #
cCounse JCenterline .001/90 .001/90
CLEARANCE 300 Gnd Ck Pt}.010/90 0 .010/90 Q
PHASING E
]
COURSE  150Mz Far Field 30 [,027/90]010/150l009/150L008/150
COURSE  soMz Far Field 3° |,050/150010/150}005/150L002/150

cLeamance  vsowz 1300 Gnd Ck Pt],.}185/90}l001/90 l155/90 lopi/1s0
cLEARANCE oMz 1309 Gnd Ck Pt]-1°°/150002/90 |145/1501 013790

ANTENNA VSWR

CHECK SPECIFICATION dB VSWR CHECK SPECIFICATION dB VYSKR

T -34.9 ]1,037:1 R -38.6 11.024:1
2L -34,5 11,038:1 - 2R -37.3 11.028:1
L -37 1.029:1 3R -34 .8 1.037:1
aL -28.4 11.079:1 ar -31.9 11.0582:1
5L -27.2 11.091:1 5R . -32.5 11.,049:1
6L -32.3 [1.050:1 6R -36.1 11.032:1
7 -31.1 J1.057:1 7R -31.8 11.053:1

CABLING
PHMASE SHIFTS
#NTENNA FEEDLINES MONITOR RETURN ‘
CHECK INITIAL ADJUSTED CHECK INITIAL ADJUSTED '
1w -115 1L -13.5
2L -117 2L -11
L -110 3L -12
aL -109.5 a -14
5L -110 sL -13 ‘
6L -110.5 6L -14 |
L -112 " -18 !
1R -41 1R -14 :
2R -36 2R -14
IR -33 3R -14
4R -28 4R -22
5K -22 SR -19
6R -26 6R -22.5
7R -19 TR 27
ANTENNA :
RF w~uLLs 2
PAIR SPECIFICATION INITIAL ADJUSTED PAIR SPECIFICATION INITIAL ADJUSTED
! 3! 150 ) 6" 90
2 2! 90 6 0
3 2’ 90 7 g" 150
. 1'6" 90 comp s 90
REMARKS
ARCC AT 935 PASE 10F 3 PaGEs




Attachment 10 wwoo . A10-2 - :

DATE
SSILS LOCALIZER SUBSYSTEM FERFORMANCE CHECKS 10 December 1980 1
LOCATION EQUIPMENT AND SERIAL NUMBER TECHNICIAN 'i
. Mr. Conley "
Tinker AFB, 0K AN/GRN-30 SN: 77007 MSgt Thibodeau ‘ H

COURSE DU C+SB
AMPLITUDES

CHECK SPECIFICATION MEAS CHECK MEAS CHECK BAL i
P L9 0.147 = 0173 0.167 IR/ 16} 0.162 L -7R £0.010
2] 6L(/8) 0.147 = 0.173 0.165 6R(]15) 0,163 6L-6R £0.010
SL1J7) 0.452 ~ 0.530 0.518 SRUJ14) 0.514 SL-3R +0.030
AL1J6) REF 4 0.030 0.489 aR(J13) 0.491 4L-4R £0.030
LS 0.657 ~ 0.771 0.718 RY Y

L1749 0.920 - 1,080 1.008 2R()8)

nwy3 0.821 - 0.964 1RIS7)
COURSE DU C+SB
SIGNAL PHASE
CHECK NOMINAL MEAS  ERROR CHECK NOMINAL MEAS HI ERROR REMARKS
L9 +82 80.6 L -1.4 7R 16) 0 0 0 '
6Ly 8 +82 81.2 | -0.8 6R(J1S) o nN.2 +0.2 ,
5L{J7) +82 81.0 -1.0 SRUJ14) 0 -0.8 -0.8
aLty6) +82 81.1 -1.1 aR(J 13) ° 0 0
3Ly S +82 84.1 +2.1 3RY 9 0 +1,9 +1.9
2Ly 182 84.0 +2.0 2R(78) o +0.7 +0.7
Ly +82 80.1 -1.9 1R(7) 0 -0.8 -0,8
COURSE DU $BO 2 .
AMPLITUDES i

CHECK SPECIFICATION MEAS CHECK MEAS CHECK BAL !
nye 0.330 — 0.404 0.362 7R(J 16) 0.371 IL=7R +0.012 !
6L178) 0.443 - 0.599 0.560 6R(J 15) 0.562 6L ~6R £0.018
SL{J 7 0.818 - 0.960 0.923 SR(J 14) 0.932 5L-SR £0.029
aL{/6) REF + 0.033 0.998 4R(J 13) 1.000 4L -4R £0.033
LS 0.921 = 1.060 0.980 IR 1.011 3L-3R +0.033
PNV E 0.614 = 0.720 2R(J8) 0.683 2L -2R +0.022

1Li23) 0.204 — 0.240

1R{J 7)

COURSE DU SB8O
SIGNAL PHASE

CHECK NOMINAL MEAS ERROF CHECK NOMINAL MEAS ERROR REMARKS
TLig9 -98 -100.0 -2.0 7R(J 16} ° -1.2 -1.2
6LIJA -38 -97.0 +1.0 6R(J15) o +0,5 +0.5
sLiyT! -98 -97.3 +0.7 SRij 14) o +0,.5 +0.5
aLij6 -98 -99.0 -1.0 4R(J13) 0 0 0
Liss -98 -97.6 +0.4 ELUL)) o +2.5 +2.5 ;
20174 -98 -99.2 -1,2 2RY8) 0 +0.6 +0.6 ‘
iy -98 -102.3 -4.3 1R(J7) [ +0.3 +0.3
COURSE
PHASE ERROR
; CHECK CsSB ERR $80 ER DIFF CHECK cSB ERR $BO ER DIFF REMARKS
L9 '1.4 '2.0 "'0-6 TIR(J16) 0 -1.2 -0'1,2 '
6L/ 8) -0.8 +1.0 -1.8 6R(J13) +0.2 +0.5 -0,3 -
sLiy7 -1.0 +0.7 -1.7 SR/ 14) -0.8 +0,5 -1.3
aL(ss) -1.1 -1.0 _-0.1 4R(713) 0 0 0
L8 +2.1 +0.4 +1.7 Ry 9 +1.9 +2.5 -0.6
2Ly +2.0 -1.2 +3.2 2RYS) +0.7 +0.6 +0.1
1Ly 3) -1.9 -4.3 +2.4 181 7) -0.8 +0.3 -1.1 :
SPREAD 5.00 . :
REMARKS 3 :

s

PAGE 20F 3 PAGES AFCC FORM 938C




AiO-S et Attachment 10

CLEARANCE DU
C+S8 AMPLITUDES

CHECK SPECIFICATION MEAS CHECK MEAS CHECKX BAL
s at13s - 0.218 0.197 RY 0.199 IL=3R 0,012
Hnu» REF 20.080 RYN 1.000 tL-tR 10.080

TV,

otelele

CLEARANCE C+SB
SIGNAL PHASE

CHECK NOMINAL MEAS ERROR CHECK NOMINAL MEAS ERROR REMARKS !
LS +82 50.9 -1.1 RIS ° -6.7 -6.7
1Ly +82 78.8 -3.2 \RUJ7) 0 0 0
CLEARANCE DU
$BO AMPLITUDES
CHECK SPECIFICATION MEAS CHECK MEAS CHECK BAL MEAS .
wys 0.121 = 0.157 0.138 1R 9 0.135 3L -3R £0.008 0.003 ‘
2047 0 0.306 - 0.360 0.337 2R(J8) 0.337 2L-2R +0,010 0 -
1wy REF +0.033 0.998 RUT7 1.000 TL-1R T0.033 0.002 :

CLEARANCE SBO
SIGNAL PHASE

CHECK NOMINAL MEAS ERROR CHECK NOMINAL MEAS ERROR REMARKS |
3L 5 -98 -101.7 ’3.7 ARY 9 0 "170 -f.(T ;i
L9 -8 -99.0 -1.0 2R(J 8) 0 -0.1 -0.1 !
) Zoe ~99.1 -1.1 TRU7) 0 0 0

3 CLEARANCE
PHASE ERROR R

CHECK CSB ERR 580 ERR DIFF 141 CHECK CsB ERR $80 ERR OIFF REMARKS
Wy -1.1 -3.7 +2.6 3RU 9 -6.7 -1.0 -5.7
2L -——- -1.0 +1.0 RS - -0.1 +0.1
wys -3.2 -1.1 -2.1 RUT) 0 0 0

REMARKS

Clearance DU Error Spread = 8.3°

APCC FORM 9388 PASE 3 OF 3 PAGKES
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_Attachment 10
TITLE:

SSILS SUBSYSTEM PERFORMANCE CHECKS

LOCATION OATE

- Tinker AFB 10 December 1980

ADDITIONAL CHECKS !

RESULTS OF ANTENNA PAIR STACKING

PAIR # DDM ON DISTANCE TO FFM
1 c/L DDM NULL INDICATIONS
| 7 .018/90 10" /150 .002 / 90
‘ 6 7 .003/90 2" /150 .005 / 90
5 - 7 .003/150 1" /90 .005 / 90
4 - 7 .008/150 5" /90 .005 / 90 ,
3 -7 .009/150 7% /90 1003 / 90 i
2 - 7 .004/150 5" /90 003 / 90 ;
1 - 7 .003/150 5" /90 004 / 90 '
MEASUREMENTS MADE AT THE CENTERLINE 1000' GROUND CHECKPOINT
{
FINAL CHECKS
MONITOR READINGS 19 December 1980 ]
FUNCTION TRANSMITTER ONE TRANSMITTER TWO
COURSE MOD BALANCE
COURSE ONE 0 .001 / 90
- WIDTH ONE .002 / 150 .001 / 150
COURSE TWO 0 .001 / 90
WIDTH TWO .004 / 150 .003 / 150
CLEARANCE MOD BALANCE
CLEAR COURSE ONE .005 / 90 .007 / 90
CLEAR WIDTH ONE .007 / 90 .008 / 90
CLEAR COURSE TWO .005 / 90 .007 / 90
CLEAR WIDTH TWO 009 / 90 011 / 90
COURSE QUARATURE
WIDTH ONE .003 / 150 .007 / 90
WIDTH TWO .004 / 150 .005 / 90
CLEARANCE QUADRATURE
CLEAR WIDTH ONE .007 / 90 .008 / 90
CLEAR WIDTH TWO .009 / 90 .010 / 90

.~
REMARKS

18-3078)

AECS W3 906 GENERAL INFORMATION




All1-1 Attachment 11

LOCALIZER GROUND CHECK RECQRD ,
FACILITY LOCATION - LQUIPMENT SERIAL NO. MONTH AND YU Aft
Tinker AFB, 0K _ AN/GRN-30__§§27291wl9§5emb33_lg§g“
DATE 8 Dec 8 Dec 9 Dec 9 Dec 9 Dec (_ 9 Dec
FUNCTION COURSE CLEAR COURSE CLEAR CRS NAR
| COMPOSITE]  ONLY ONLY QUAD QUAD CLR WIDE
XMTR NO. 1 2 1 2 1 2 1 2 1 2 1 2
35 |.380].380 .420 {420 190*{210*,200*| 365 | 380
30 1.345}.340 .420 L 400 1030 [ 155%145*,305 | 310
25 |.365.360 .420 420 065*|170*L 155*. 355 | 360
g 20 |.405].390 .420 420 L 060 (038 ]240*L225*.380 1390
15 |.3751(.375 .415 420 [ 120*%,220*,295*%.270*.365 |370
10 [.365/.365 .110*.380 [ 390 L 080 [ 150 },240*.330*. 345 |360
9 |.365|.370(.240 |.195 |.365 370 L185*,090*}225*/215*,350 | 360
8 |.370(.370{.350.355 |.350 360 L300*}140*|210*|195*.360 |360
7 |.405].405|.410 |.405 {.300 [ 300 L 295*|175*{190*,180*L410 |400
6 |.410(.400{.420 [.395 |.255 [ 260 [ 235*|145*|170*,160*[415 (410
5 |.390(.380{.395 [.390 |.210 [ 210 L 180*|110*145*/140%|390 410
% 4 |.370/.360}.380 [.370 |.165 [ 165 L135*|085*|120*,115*|/380 | 370
w 3 }.285(.290(.300 }.305 |.125 [ 120 [ 095*{060*L090*|085*, 320 |340
w | 2 |.180].190/.195 |.195 [.080 | 080 [ 060*|035*}055*|055%| 205 | 215
< |W/P |.155/.155|.160 |.160 |.065 | 065 L050*|030*|048*,046%,170 |175
z
3 1 [.095(.090(.095 /.095 {.039 L 040 [.032*,020*,026*L025*.105 105
o 0  }003/150).001/1501002/150, 0  |.002/150{.001/150.005/1501.002/150 |.009/90 100890 |.0021501.002/150
p 1 |.095].090}.105 |.095 |.044 |.045 [.024*}012*|044*L041*,105 110
E W/P |.155!.160{.165 [.160 {.070 [.075 [.042*}027*|065*,060*.175 [ 180
e | 2 |.190{.190(.205[.195 |.085 L 090 L055*[033*|075*[ 070+, 210 {220
g 3 '.300/.300!.320{.310/.125 L 130 . 085*055*,110*/100*,325 |330
o | 4 |.380].390(.395 |.395 |.170 L 175 |.125*|080*|135*.125%.410 | 380
° 15 |.405|.395.420 |.390 .215 L215 L215*}115*}160%| 145+, 410 L 400
6 |.400!.395.410|.400 |.260 |.265 |.285*[220*},180*|165*, 400 }400
7 1.380(.380(.400 [.385 1.305 [ 310 [ 275%/210*,200*/180*|375 |370
8 {-350/.355.295 |.270 |.340 | 360 L 250+| 185+ 215+, 195+, 345 | 350
9 '.355].360 .065%.375 | 360 |.075%1002 }235*%,220*|310 | 360
10 |.360].365 .320%.375 | 390 [ 145*155*|310*,225*/310 |320
15 |.365/.370 .365 1.390 .225*}200*|315*,300*/350 [ 360
2 | 20 |.365[.375 365 1. 380 (.085 L 095 |305*.280*{370 |380
25 1.375].375 | .370 1.390 [.008 017 [ 260*}165*L350 | 350
30 |.300{.295 .380 |.390 022 {022 [185*L 155+ 280 |280
35 {.360].365 |.365 |.380 |.215+| 210+] 295+| 260+] 360
* - INDICATES REVERSE SENSING




Attachment 11

All1-2

LOCALIZER GROUND CHECK RECORD 4
FACILITY LOCATION - LQUIFMENT SERIAL NO MONTH AND YL AR
| Tinker AFB, OK .AELEEE:EEH_§Nﬁ77°°719993mber 1980 |
DATE 15 Dec 15 Dec 15 Dec 17 Dec
COURSE CLEAR FINAL
Foncrion | oMpOSITE|  QUAD QUAD |COMPOSITE
# xurR 0, 1 2 1 2 1 2 1 2

' 35 |.380].380 .017*{ 001 }395 }390
30 1.315(.315 .002 [ 013 [ 325 |320

25 1.360}.360 .006*. 007 [.355 1. 375

£ | 20 |.410].385 .048*.034%.400 |.405
15 |.380(.380 .085*.075%.385 | 395

10 {.370].375].110|.210 |.090*.095+|. 380 | 385
9 1.370].375.140%.0704.080*. 08+, 380 | 385

8 |.375].380].1854.125%.080*.075*.380 |390

7 ].410].405|.1854.165%.070*.065*.410 L420

6 |.400].410[.145%.135%.055*050*.395 | 400

5 1.390].385|.110%.105%.042*.036*.390 |395

£ | 4 ].375].370.075%.075%.027%}.022+*, 375 | 380
W {3 ].295/.300.055%.055%.013*.008 |.295 |300
¢ | 2 |[.100{.195.038+4.0358+.002*| 0 li90 l1g5
* |W/P [.155[.160|.0314.0314 o |oo2 L155 l1ss
21 1 |.095(.100(.0204.019¢ o0 looz Loes loos

w | 0 1002/150.002/90 |004/150] 0 |001/150].001/150{001/150| 001/150
| 1 [.095].095|.0124.018*.002 Lo0a | 095 |o9s
E W/P |.155].155 [.0224.030%.002 L 004 L160 |155
2 | 2 [.190.190].028+.038+.002 {003 [185 |180
| 3 1.310/.305|.050%.060%.008*|006*| 305 |300
¢ | 4 [.3801(.370 [.075%.085+%. 025+ 010*| 380 |40s
15 l.a10].390 .105%.120%.035*L034*, 410 |410
6 |.405!.395 |.145%.225%,050*|048*1415 |405
7 _1.395(.380{.205%.250*.062*|060*| 400 |395

8 {.370(.375|.195%.170*|.068*|065*|385 |390

9 |.380|.385 |.003%.008%],075%,070%]395 |360 ‘
10 |.385[.395 |.220%.095+|.080*}075*|400 |370
15 {.400].400 .070*1068*1410 420
2 | 20 [.400.405 ,036*}031+1415 [425
25 1.365].375 .003*] 0 |380 |375
30 [.295].300 .001*}001 |315 {305
35 |.385/.395 .010*} 005 400 l410
* _ INDICATES REVERSE SENSING
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LOCALIZER GROUND CHECK DATA
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A12-3 Attachment 12

TITLE:

LOCALIZER GROUND CHECK DATA
'Tsﬁ-nou 1-7. 00 4
Tinker AFB 9 December 1980
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Attachment 12 Al2-4

TIPLE:

LOCALIZER GROUND CHECK DATA

LOCATION DATHE
Tinker AFB 9 December 1980
DDM
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.200
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e
100 TRANSMITTER TWO
INITIAL
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Attachment 12

YITLE:

LOCALIZER GROUND CHECK DATA
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Tinker AFB
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Attachment 12
TITLE
LOCALIZER GROUND CHECK DATA
LOCATION DATE
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Al13-1

VAttachment 13

1704 4
$SILS GLIDE SLOPE INITIAL PERFORMANCE CHECKLIST 8 December 1980
LOCATION EQUIPMENT AND SERIAL NO. TECHNICIAN
Mr. Conley
Tinker AFB, 0K AN/GRN-31 SN: 77007 MSgt Thibodeau
TRANSMITTER NO. 1 TRANSMITTER NO. 2
CHECK SPECIFICATION INILTLAL T ADJUSYED INITIAL T ADJUSTED REMARKS
POWER

—4u
COURSE CARRIER IN
LOWER ANTENNA 3.3W 3.0W 3, 2W 3.0W
COURSE SB0O IN
MIDDLE ANTENNA 29mW 26mW 30mW 26mW
CLEARANCE IN
UPPER ANTENNA |
COURSE * MODULATION 77.5% 78.8% 78.8% 78% L
90H- ~ MODULATION 42.5% 42.5%
150Hz % MODULATION 42.5% 42.5%

CLEARANCE % MOD

COURSE
POWER SUPPLY

0s DC ouY 0.75 7O 3.5 A 1.0 1 1.1
Q4 DC OUT 0.75 TO 3.5 A 1.1 i 1.2 ]
DC OUT 26.5 TO 29.5 V 28 T 28
PRE REG 30 TO 38 V 35 { 35
COURSE
POWER SUPPLY 2
Q9 DC OUT 0.75 TO 3.5 A 1.0 1.1
Q10 DC OUT 0.7 7O 3.5 A 1.0 1.1
[oc ouT 26.5 TO 29.5 28 28
PRE REG 30TO 3BV 35 35
COURSE

TRANSMITTER
XTAL DRIVE 0.5 MIN 2.5 3,7
TRIPLER INPUT 0.2 TO 3.8 2.65 2.6
EXCTROUTPUT 0.5 TO 3.0 2.0 1.9
EXCTR ALC 0.7 TO 3.0 2.05 2.25
$80 DRIVER 6.2 TO 0.59 0.37 0.33
CsB DRIVER 0.49 TO 1.50 0.8 0.8
CSB PWR OUT 0.50 TO 3.90 2.4 2.6
DC IN 22 TO 38 26 .5 27
DC IN 1.0 TO 3.0 1.92 2.0
$BO PWR OUT 0.50 70 4.0 1.65 1.9

CLEARANCE

TRANSMITTER
TRIPLER INPUT 0.2 TO 3.8
EXCTR OUTPUT 0.5 70 3.0
EXCTR ALC 0.7 7O 3.0
RF AMP LESS THAN 0.5
POWER OUT 0.5 TO 3.0
REMARKS

rORM
tam o~

AFCC 936b

[ P P P 1 3 SOV
Llsiodlaryy

idma

LG SR I
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Attachment 13 A13-2 i

cnEcx S PECIFICATION TRANSMITTER NO. 1 TRANSMITTER NO. 2 REMARKS ‘
INITIAL J ADJUSTED INITIAL I ACJUSTED
COURSE
MON:!TOR 1 B3
TEST OOM 0.500 *+ 0.020 .508 .509
PATH (int mon) 0.000 ¢ 0.050 .001/150 0 .001/150 0 -
PATH Near field) 0.000 + 0.0S0 .003/90 0 008/90 0
[ wiotH DM 0.155-0.195 .166 .174 -r-——'172 .176
RF LEVEL ] woorso 100.1
[ op ;,ﬂ._ LAST FC * 4.0
COURSE 2
MONITOR 2 R
TEST DDM 0.500 * 0.020
EATH (nt mon) 0.000 * 0.050 .003/150 0 .001/150Q.
PATH (Near fiald) 0.000 * 0.050 .002/90 },001/150.006/90 [.001/150
WIDTH DDM 0.155-0.195 163 175 .170 176
RF LEVEL 100.0+ 5.0 103.9 100,2 102.7 100.1
~woo astrc:a0 | 77 g 778 79,7 178 8
CLEARANCE
MONITOR 1
RF LEVEL
> MOD
FREQ SEF
CLEARANTCE
MONITOR 2
RF LEVEL
= MOD 90.0 ¢+ 5.0 ‘
FREQ SEP 8.00* 5.0 ;
T TALARM %
LIMITS |
COURSE MONITOR MONITOR 1 MONITOR 2
~ MOD LOWER NORMAL -004.0 76.9 74.5 75.8 73.5
UPPER NORMAL + 004.0 84.8 82.6 83.9 81.5
RF LEVEL LOWER 66.2 65.9
PATH iNear: UPPER 050.0 * 0.002 .050 L0550
PATH (int) UPPER 050.0 * 0,002 .050 L,050
WIDTH DDM LOWER 0.155 : o.002 .145%* 155 J44* 2155
UPPER 0.195 : 0.002 .204* .195 205* 195
TEST DDM LOWER 0.426 ¢ 0,040 .412 .427
UPPER 0.557 ¢ 0.040 .542 .558

CLEARANCE MONITOR
ALARM LIMITS

> MOD LOWER 07.50 ¢ 5.0
RF LEVEL LOWER 090.0 ¢ 5.0
REMARKS

PAreE " AC A NAFETS




l( A13-3 Attachment 13 l!

TRANSMITTER NO. Y TRANSMITTER NO. 2
CHECK SPECIFICATION - REMARKS
INTTIAL l ADIUSTED INITIAL J AUJIUSTED
RADIO
FREQUENCY
N course . 332.5984 332.603 L0=332,59335 _ |
1 [ ctearance . .002% l H1=332.60665 .
: ANTENNA " ;
VSWR
UPPER ANTENNA < 1.2 1.12:1
CENTER ANTENNA <121 1.12:1
LOWER ANTENNA 1.2 1.08:1
GROUND
CHECK lllllllllllll AN ANINSARIOOSEOOOOGOOOOCN ;
O DOM 8" 11' 8" 11 8" | 11' 8 !
ABOVE PATH LAST FC © 0.010 15' 1" 14'11" [ 14' 9" | 14*11"
BELOW PATH LAST FC ¢+ 0.010 8' 5" g§' 1 8' 8" g§' 6" 4
FHASING 3
i GROUND CHECKPOINT ’ LAST FC + 0.010 .010/90 .009/90
. | Far FiELD nosPec *** | (028/90 {.052/90[.110/901.052/90
APCU %

AMPLITUDE PHASE

C ¢+ S8 DISTRIBUTION
BALANCE

580 DISTRIBUTION
BALANCE MIO TO
LOWER

$BO DISTRIBUTION
BALANCE MID TO
UPPER

CLEARANCE DISTRIBU~ l

TION BALANCE INITIAL (ADJUST (INITIAL | ADJUST

MOD Balance Far Field #**=* [, 004/150({.002/90!.002/15(d.003/90 e
MONITOR OFFSETS =
PATH(INT) #1 005790 .004/90
PATH(NF) #1 .010/15d .010/150
WIDTH #1 .013/90 .013/90
PATH(INT) #2 .004/90 .003/90
PATH(NF) #2 .010/15 .013/150
WIDTH #2 .011/90 .011/90
IN QUADRATURE READINGS

WIDTH 71 .017790 .020/90
WIDTH #2 .015/90 .018/90

* - Change 3 to TO 31R4-2GRN31-2 changed the width monitor alarm points
from 0.145 to 0.155 and from 0.205 to 0.195. The workcards,
31R4-2GRN31-6WC-1, have not been changed. TO tolerances were applied
during the TRACALS Evaluation and the monitors tightened up to the
TO specification. Local maintenance will submit an AFTO Form 22,

** - The "ADJUSTED" readings were recorded following the flight evaluation.

*** - Far field modulation balance and phasing were accomplished at the

Localizer far field monitor,

#0-58499

PAGE JOF 3 PAGES
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Attachment 14 Al4-1
DATE
A.C. POWER 11 December 1980
LOCA TION EQUIPMENT g SERIAL NUMBER
Tinker AFB AN/GRN-30 SN: 77007
CHECK SPECIFICATIONS PRIME POWER STANDBY POWER
1. VISUAL
INSPECTION SAT SAT
<. REGULA- VOLTAGE CURRENT VOLTAGE CURRENTY
TOR INPUT INITIAL ADJUSTED INITIAL ADIJUSTED
PHASE A 124, 4.5 122 5
PHASE B 124 6 122 7
PHASE C
A B 244 240
NEUTRAL

3, POWER
FACTOR

MANUFACTURER TYFE SERIAL NUMBER
Katolight D20FGH4 76671-25-27862
GENERATOR prommmay FREQUENC v LOAD
20 kW 60 Hz
MANUF AC TURE W TYFr CTHANGEOVI R INYERVET
AUTOMATIC .
CHANGEOVER Zenith ZTS10B-2EHTU 5 seconds
VOLTAGE REGULATOR RESPONSE
VOLTAGE ADJUSTED TO:
SPECIFICATION AS FOUND TIME TO ADJUST
REGULATOR MANUALLY AUTOMA TIC
PHASE A
PHASE B
PHASE C

LQIUIPME NT GROUNDING

RENMARKS

reliable.

The primary and backup power sources for the Localizer are adequate and

FORM
AUG 78 908B

AFCS

# US GOVERNMENT PRINTING OFFICE. 1970-808-000/817




Al4-2 Attachment
DAYE
A.C. POWER 11 December 1980
LOCA TION EQUIPMENT 3 SERIAL NUMBER
~ Tinker AFB AN/GRN-31 SN: 77007
CHECK SPECIFICATIONS PRIME POWER STANDBY POWER
NS PECTION SAT SAT
2. REGULA- VOLTAGE CURRENT VOLTAGE CURRENT
TOR INPUT INITIA L ADJUSTED INITIAL ADJUSTED
PHASE A 131 6.8 124 6.8
PHASE B 131 4.2 124 4.2
PHASE C
A E 260 245
NEUTRAL
. PoweR

FACTOR
MANUFACTURER TYRE SERIAL NUMBER
Katolight D20FGH4 76671-15-27862
GENFRATOR CABACITY FREQUENCY LOAD
20 ki 60 Hz CHANGED RYERVAT
AUTOMATIC MANUFAC TURER TYPE A VER
— | SHanceover | Zenjth ZTS108-2EHTU 6_seconds

VOLTAGE REGULATOR RESPONSE

ADJUSTED TO:

VOLTAGE

SPECIFICATION

AS FOUND

TIME TO ADJUST

RFGULATOR

MANUALLY

AUTOMATIC

PHASE A

PHACSF B

PHASE C

LG eMENT GROUNDING

RENMARES

The primary power appeared to be slightly high. Local maintenance was
advised to notify BCE. The backup power was adequate and reliable.

FORM
auc 7a 9088

AFCS

8 S GOVERNMENT PRINTING OFFICE. 1978 -885-009/617
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AL~

DATE
SSILS LOC. PRE-POST AIRBORNE EVALUATION CHECKLIST 16 December 1980
TRANSMITTER NO 1 TRANSMITTER NO. 2
CHECK SPECIFICATION rTes mosT "RE v REMARKS
COURSE CARRIER
POWER 15W 15W 15W 15.2W
COURSE $B
POWER 300mW 300mW 300mW 300mW
CLEARANCE CARRIER
POWER AW AW AW AW
CLEARANCE 58
POWER
COURSE =
MODULATION
CLEARANCE =
MODULATION
MONITORS COURSE | e RRRRE 3 o
COURSE DDM 0.000 ¢ 0,011 . 002/90 |.001/90 [.004/90 |.004/90 * *
WIDTH DOM 0.141 70 0.175 .152 .156 .151 .153
RF LEVEL 100.0 ¢ 10.0 99.5 99.8 99.6 101.2
= MOD LAST FC ¢ 0.004 40.5 40.6 39.6 39,6
1D % MOD 008.0 + 2.0 4.0 5.2 4.6 4.6
COURSE 1l e et snseseransen 2 R
ZOURSE DOM 0.000 ¢ 0.011 001/90 [.L001/90
WIDTH DDM 0.141 TO 0.175 .151 .156
RF LEVEL 100.0 + 10.0 99.5 99.7
% MOD LAST FC ¢ 0.004 41.2 41,4
iD % MOD 005.0 * 2.0 4.4
CLEARANCE |_ R B R R R s
COURSE DDM 0.000 + 0.026 .004/150.005/150/.002/150 |.003/15
WIDTH DDM 0.129 TO 0.181 .173 .174 .178 .179 * *
RF LEVEL 100.0 ¥ 10.0 94.3 99.9 94.0 99.8
 MOD LAST FC ¢ 0.004 39.9 46.1 40.0 40.0
iD % MOD 005.0 ¢+ 2.0 3.9 3.9
FPREQ SEP 9.5¢ 1.0 9.5 9.4
CLEARANCE I R e Lo 3 2
COURSE DDM 0.000 ¢ 0.026 .004/150.004/150[.002/150
WiDTH DDM 0.129 TO 0.181 .177 .174 .181 .181 * *
RF LEVEL 100.0 ¢ 10.0 94.2 99.7 94.0 99.6
% MOD LAST FC ¢ 0.004 41.1 47.4 41.2 41.2
1D * MOD 005.0 ¢ 2.0 4.3 4.8 4.3 4.3
FREQ SEP 9.5% 1.0 9.5 9.3
FFM T R L SRR 0RO R ORI
DOM 0.000 ¢ 0,008 .004/90 ].003/90
% MOD 40.0 ¢ 10.0 45 45 44 44
FFM 2 e A e R BB R
oOM 0.000 * 0.005 .004l790 .004/90 L006/90 J.006/90
% MOD 40.0 ¢ 10.0 48 47 47 46
REMARKS
*

- Clearance percent of modulation was reduced during the 17 December
flight inspection sortie.

**» _ Monitor readings were not optimized during this flight inspection
sortie.

e

AN

8058431
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Attachment 15 -

SSILS LOC. PRE-POST AIRBORNE EVALUATION CHECKLIST

DATE

17 December 1980

TRANSMITTER NO 1

TRANSMITTER NO. 2

REMARKS

CHECK SPECIFICATION PRE POSY PRE POST
COURSE CARRIER
POWER 14.5W 15W 1SW 15W
Fowen " 300mW | 310mW 300mW | 310mW
CLEARANCE CARRIER
POWER 4N 4w 4W 4W
oven ot S® 120mW | 142mW | 135mW | 142omW
COURSE %
MODULATION 40% 40% 40% 40%

CLEARANCE =
MODULATION

MONITORS COURSE |
COURSE DDM

0.000 & 0.0%1

WIDTH DDM 0.141 TO 0.178

RF LEVEL 100.0 ¢t 10.0

% MOD LAST FC ¢ 0.004

1D % MOD 008.0 ¢ 2.0

COURSE it R R 2 o 2 --: % . .-.:::.

COURSE DOM 0.000 ¢ 0,011 . . *003]90 1%00 1/90

WIDTH DDM 0.141 TO 0.178 .155S .156 .154 .156

RF LEVEL 100.0 ¢ 10.0 101.3 100.1 101.0 101.0

=~ MOD LAST FC 1 0,004 41.4 41.2

D % MOD

CLEARANCE | R T et
Lcounse opm 2,000 ¢ 0.026 003/150 002/15Q.002/150 0_1/90

WIDTH DDM 0.129 TO 0.181 .168 .154 .175 .155

RF LEVEL 100.0 * 10.0 102.9 100.4 102.6 101.2

* MOD LAST FC * 0,004 46 .0 42.0 39.8 41.9

1D % MOD 005.0 + 2.0 3.7 4.0 3.5 4.0

FREQ SEP 9.5¢ 1.0

CLEARANCE || A R e .f’%ﬁﬁﬁfﬁﬁm‘ D000 ORI

COURSE DDM 0.000 + 0.026 003/150 002/150].002/150 .002/90

WIDTH DDM 0.129 TO 0.181 .168 .155 .178 . 155

RE LEVEL 100.0 ¢ 10.0 102.8 100.1 102.5 100.9

% MOD LAST FC ¢ 0.004 47 .2 43,2 41.0

1D % MOD 008.0 ¢ 2.0 4.3 4.5

FREQ SEP 9.5¢ 1.0 9 S5 9.3

FFM 1 e oottt osaeento ottt ot Sl et

DOM 0.000 ¢ 0,008 .004/90 0 .005/90

% MOD 40.0 £ 10.0 45

FEM 2 T ae o otachuteteretet et et oateon R S

DOM 0.000 * 0,008 .004/90 006[90

% MOD 40.0 ¢ 10.0 48 47 46

REMARKS

PRI el VR

W ader



5 Attachment 16 Al6-1
OATE
SSILS G/S PRE-POST AIRBORNE EVALUATION CHECKLIST 18 December 1980
TRANSMITTER 1 TRANSMITTER 2
CHECK ZPECIFICATION T e — T REMARKS
UPPER ANTENNA .
POWER 4
CENTER ANTENNA
POWER 25mW 26mW 27mW 26mW
PowER 3.0 | 3.08 | 3.20 | 3.0 |
COURSE =
MODULATION 80% 78.8% 80% 78% [
.CLEARANCE % |
MODULATION
MONITORS COURSE | i e
PATH (INT) 0.000 ¢ 0.050 . 006/ 9 0 A
PATH (NF) 0.000 + 0.050 .002/90 0 .001/150] O
WIDTH DDM 0.145 TO 0.208 .168 .174 .183 .176
RF LEVEL 100.0 ¢ 10.0 95.1 100.2 98.3 100.1
% MOD LAST FC ¢ 4.0 78.5 79.4
COURSE It 3 2%
PATH UNT) 0.000 ¢ 0.050 .006/90 .001/150
PATH (NF) 0.000 ¢ 0.050 LOOI/QO .001/150[.002/150 |.001/15
WIDTH DDM 0.145 TO 0.208 .176 .175 .190 .176
RF LEVEL 100.0¢ 10.0 95.4 100.2 98.4 100.1
. MOD LAST FC ¢ 4.0
CLEARANCE | e SRR 3
RF LEVEL 100.0 ¢ 5.0 {
~ MOD 90.0* 5.0 i
FREQ SEP 8.00 ' 5.0 '
CLEARANCE ) R SRR R RS
RF LEVEL 100.0 ¢ 5.0 . 1;
= MOD 90.0 ¢ 8.0 i
FREQ SEP 8.00 ¢ 5.0
REMARKS

_ AFCC oM 93%

B - W e - A———— b e e .- nanons L.
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g e e——

T
FUGHT INSPECTION REPORT—INSTRUMENT LANDING SYSTEM

v ey ey

: eﬁgihmﬁat 17 _
ation Symbel

eports

Wodf
F58071-19

1. STATION
Tinker AFB, 0K

RWY 17

2. OENT.

JTZ

3. DATE/DATES OF INSPECTION

12/16-18/80

__4. TYPE OF INSPECTION

[ s evaiation

FEMODIC X |srecas  TRACALS ves
COMMISSIONING SURVERLANCE INCOMMETE X |~
U.S. ARMY PRIVATE (Indicate acinal ouner)
Far U.S. NAVY
6. OWNER T Toaree X Tusar T OTHER {Indiatbe wctual suner)
NATIONAL U.S.C.G.
LOCALIZER COMPASS LOCATORS X |75 wiz manxens
7. FACILITY/COMPONENT INSPECTED  ry—T————— Py x| UGG sratem
_ 8. LOCALIZER
| FRONT COURSE commssionen wiom_3 « 30 SACK COURSE
™ ™2 ™ ™wa2
or wir. FNAL or A FINAL CATEGORY ] ot W FINAL ot NI ANAL
.25 3.30 . COURSE WiDTH -~
19.6 19. MODULATION
. 235729 CLEARANCE 130 -
230/29 CLEARANCE 90
i 0 0 COURSE STRUCTURE—Z1 -
11/0.8 10/1.0 COURSE STRUCTURE —Z2 -
B 1370.3 970.5 COURSE STRUCTURE 23 .
e 2ual ALIGNMENT
VOICE
T T s S IDENTIFICATION T -
] T 7 Usasie oistance
o T MONITOR
1 _3.05 3.00 COURSE WIDTH ( Narmu:)
.70 . COURSE WIDTH (Wide )
_‘—“———_TO% 19 CLEARANCE 150
200/29 L 200/28 CLEARANCE 90
10 10 ALIGNMENT 150
10 11 AUGNMENT 90
9. GLIDE SLOPE 10. GENERAL
™) ™2 como ancie 2,50 SAT UNSAT
or[ fNAL | o1 INIT. | FINAL | CATEGORY ) 75 wHz MARKERS X
79 79.5 | mooutation COMPASS LOCATORS
2.9 2.47 | ancu Ome
N o.Nn o 0.73 WIDTH LIGHTING SYSTEMS X
__j:; T S CLEARANCE BELOW PATH 11. FACILITY STATUS
1.51 T 7 1.82 | steuctune setow ramm t/C G/s Y
_ PATH STRUCTURE —21 UNRESTRICTED X
22/2. T 1.0 | paru staucture—z2 RESTRICTED X
] | 870.3 _13/0.3 | pamsteucrure—z3 UNUSABLE
10 B | USABLE DISTANCE NOTAM.
T MONITOR
IS CR NS R R ANGLE (Low) |
|| R . )| ANGLE (Hugh)
| | 0.8 | 0,79 | ram wiom (wide)
S CLEARANCE BELOW PATH
12. REMARKS
‘1. This was a special inspection/TRACALS Evaluation of number | transmitter., on an

AN/GRN-29 ILS to RWY 17.

Periodic requlirements were fulfilled on both transmitters
TRACALS Evaluation was to Investigate possible corrective actions for locallzer
structure problems from 1.5NM to threshold.

2. Localizer alignment and structure and glide slops actual
: [ oo ARO OPHCE RIGHT cma&ng v
1866 FCS JAMES L. SMLBH Mejor, USAF

N
w“structun

o

|

FAA Form 82407 (5-76) FORMERLY FAA FORM 3488

L

-

e -

T e e

B N T T UV N O,

J N N TP IT
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Attachment 17 page 20f 3 Al17-2 f
. ]
- g FLIGHT INSPECTION REPORT-INSTRUMENT LANDING SYSTEM i
4 SUPPLEMENT SHEET '
1. STATION 2. 1DENT. 3. DATE/RAT NSPECTION :
Tinker AFB, OK oY 17 J YERE-TE, |
4. LOCALIZER ‘
TX-1 TX-2 !
4. VERTICAL POLARIZATION ) '
0 w v w !
i
4b. SYMMETRY Bl %90H: 89 x1s0m: SV xo0H:z A «is0m: i
6. GLIDE PATH i
PATH ANGLE PATH WIDTH STRUCTURE BELOW PATH
TX-1 TX-2 TX-1 TX-2 TX-1 TX-2
o 0 0 [
* z' .8’ .‘ ' .zo ' ’
Ee. DEPHASE apvance 26/23 2.52 sh 5 .
retaro 15/18°|  2.58 2.54 0,89 | 0.8 1.38 1.40
5b. PATH ANGLE LOWERED TO ALARM
i ‘
i
Sc. PATH ANGLE RAISED TO ALARM J
PATH WIDTH NARROWED TO
5d. ALAR:; z's‘ ' o .6' ‘.t.
Se. PATH WIDTH WIDENED TO ALARM 2.52 2.53 0 .89 0 .79 1.34 1.38
5t. CLEARANCE TX MODULATION i
DECREASED TO ALARM .
ATTENUATE MIDDLE ANT. TO
50 ALaRM [
ATTENUATE UPPER ANT. TO
5h. ALAAM
X1 TX-2 !
5. SYMMETRY -
39 %90 H:z 61 x 150 1z 87 %0012 53 «150m:
X1 TX-2
5. MODULATION BALANCE —————u- 0
TX 1 TX-2
Sk. PHASING 2 ua 150
SI. FRONT COURSE ARE E ASIN E - ]
1 o AREA WHERE PH G CONDUCTED On Course © HE SIDE |
T TX-2
8m. STRUCTURE BELOW PATH—CAPTURE EFFECT (Special procedures) mmmmm————a
6. REMARKS
measured with RTT, ]
3. Locallizer allgnment measured from INM from middle marker to middie marker.
b. Localizer clesrance only width 7.00°,
5, CBP flown satisfectorily with TX advanced 26° to alarm because $BP was eutside
of service volums of the glide sleps.

6. Actual angle at localizer extremsties: 90Nz side, 2.50°%; 15oMz side, 2.43°. i
_ 7. TX ) meen width 0.68° mean symmetry AS% 90Mz, asbeve path angle 2.08°, belew ‘
|

FAA Form 8240-16 (10-7e)

TSI S0 At i o RPN vt o
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A17-3 PAGE 3 of 3 Attachment 17 -

+

‘ FLIGHT INSPECTION REPORT — CONTINUATION SHEET
t. STATION 2. LOCATION IDENT, 3. FACILITY TYPE 4. DATE/DATES OF
: INSPECTION ,
Tinker AFS, OK RWY 17 J1z ILS /AN/GRN 29 12/16-18/00 ;

b e o —— -

8. FAA FSNFO, Ms Mayes, notifled at 2100Z, 12/18/80 of completien of periodic

requi rements.

9. Restriction placed on facllity 5/19/80 remains In effect.

-
T A et A e T P TR

T Te e T

FAA Foam 8071-1 (s~es) C  FAAACTS-IINS




Attachment 18
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17 December 1980
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Attachment 18

TITLE:

[ COCATION

LOCALIZER FLIGHT INSPECTION DATA

Tinker AF
- —

A
e esessseamse

DATE

16 December 19

80

L L Y T LR Y U ATy
1§ P QRO ESNEN NS SAIENESGESENSLIANEENAR IS

ses

TRANSMITTER ONE

uA

ra e

Iy

COURSE QUADRATURE

300

200

.-

150 Ha

100

90 Hz

200

» 28 20 5 10 S 0 5 ¢
S0 Hz DEGREES

150Nz

WL LILLS])

APCS

Max 73 906 GENERAL INFORMATION
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Attachment 18

TITLE:

LOCALIZER FLIGHT INSPECTION DATA

CATE

LOCATION

Tinker AFB

16 December 1980

uA

—
=
>
=z

300

200

150 Ha

100

1T

11

+H

100

90 Hz

200

300

kK 1 20
90 Hz

(7.}

10 5 0 5
DEGREES

15@H2

[ REMARKS

AFCS a5 906

GENERAL INFORMATION
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17 December 1980
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Attachment 20 A20-1
T'TL E

GLIDE SLOPE FRESNEL ZONE INFORMATION
LOCATION TATE

Tinker AFB 21 July 1978

First Fresnel Zone

in direction of
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First Fresnel Zone
in direction of
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